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PREFACE 


The averaf^e annual.crop of jiito fibn' amounts to about 2,000,000 
tons, and eince })ractically the whole of this is spun into yarns of 
^various kinds, it is (dear that the jute-spinnin^^ indusliy is an 
extensnr one*, ('aeat extensions of maeluncry and nulls are in 
j)rogrcss, and these will still further increase the un])ortance of 
the subject; hence, no apology is iK'cessary for the introdiictiou 
of the pre^sent work, especjally whc'ii the ht('rature on the subject 
is not very extensive. 

Most of the mati'iial included in this work appeared originally 
in serial form in the Textile Munufacturer ; wdiat has Ix'en added 
since is for -the purpose of bringing tlu' subject up to date, and 
the first part of the work is now issiu'd to the trade, and to those 
otherwase interestiHl ifi the development of the industry. 

Sin’ce the book has bei'ii written from a practical standpoint, 
and all the photographs and drawings jirepared specially by the 
Authors to illustrate th(‘ various phases of the subject, it is hoped 
that the production will prove useful as a guide and help to null 
managers, foremen and students. 

Although most of The illustrations have been made from actual 
machines in work, the Authors are indebtcal for prints and other 
particulars to the following Firms • Messrs. Fairbairn, Lawson, 
('ombe-Barbour, Ltd., Leeds and Belfast ; Mi'ssrs. Charles Parker, 
Sons tk Co., Dundee; Messrs. Ur^]uhart, Lindsay cv Co., Ltd., 
Dundee; and Messrs. Douglas Fraser & Sons, Ltd , Arbroath, as 
well as to ]\Iessrs. James Scott & Sons and to Messrs. James Car- 
michael 3 c Sons for permission to use illustrations relating to 
motive power. 

The appreciation and thanks of the Authors for the kindness 
shown by the Principals of these Firms, as well as that of private 
individuals, are hereby recorded. 

Thomas Woodhouse. 

Peter Kilgour. 

Dundee , 

May 1920 
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JUTE AND JUTE SPINNING 

CUAFTI’R I 

BDTANICAE Dl-SCKIPIION AND SOURCF,S OF THE PEAN T 

CoMPAiU'.D with the induct iks of cotton, wool, and llax, the jute 
industry ('ertainly occupies a suboidinate position in the textile 
world; but, nevea tholes^, it is of (‘xtK'tm^ iinportaiu <*, and from a 
mechanical point of vi(‘W there is ptahaps no branch of this industry 
which IS more interesting and at the saiiK' time inou' complicated 
than that which enibra<'es the \.uions i)roc(SS(‘S whi('h lead up to 
and include the ojieration of sjiinning. A description of any 
t)roc(ss of textile inanuf.ictuD' is invariably more satisfacTory 
wluai some idea of the oiigin, growth, and source of the fibre* used 
is dcsciibed, and for this reason we* shall devote the first two 
chapters of this work to the* cultivation and growth of the plants, 
to the harvesting of the stems, and te) the nece^ssary anel impoitant 
treatment which these stems h.ive to undergo in order that they 
may assume the desired condition for the removal ol the fibrous 
layers to facilitate the jirepauition of the fibre which is obtained 
from them, and to sonu* lemarks which bear upon the na-thods 
df’ dealing with the fibre before it ultimately reaches the first 
department in the spinning mill. 

The comildercial jute fibre, or rather that which is invariably 
used in the textile trade, is obtained from two species of jilants 
belonging to the order Tiliaccte, and these two are closely allied to 
the order Malvacii, from a variety of which the cotton fibre is 
obtained. These two species of plants are known respecti^|||^ 
as Corchorus capsularis and Corchorus olitonus, the respective 
fruits of whicb, as their names imply, arc capsules and pods. Both 
PART r. 
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arc annual plants which grow to a height of from 5 to 10 ft., although 
in exceptional circumstances they may rise to a height of 15 ft. or 
more. In general tJic fibre which is supplied for the ordinary 
processes of jute spinning and for the general types of jute fabrics 
varies in length from 4 to 10 ft. The mam stem of the plant is 
round and smooth, its diameter is about half an inch, anji there is 



a tendency for branches to shoot out if sufhcient^space is left 
between the various plants during their growth. This inclination 
for branching is naturally encouraged when the plant is grown for 
seed alone, but if the object in view is for fibre only, which is almost 
invariably the case, less space is allowed between the plants. The 
leaves are 4 to 5 in. long, and alftout in. broad, while the flowers 
arc small and of a whitish-yellow tint— the deepest colour being 
near the tip of the plant. 
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Figs.^i and 2 represent the general features of the two varieties, 
both being views of the top brandies of the plants. In Fig. i the 
capsule fruit of the variety Cotl horns capsular \s is clearly seen in 
the)left-hand bottom corner, while the fruit pod of the Corchorus 
ohiorius is equally clear at 4 in Fig. 2. In both figures the general 
appearance of ‘the leaves and flowers appears to advantage, while 



the pbotographical reproduction in Fig. 3 shows in detail the 
various parts of one of the leaves of the variety Corchorus ohiorius. 
Figj 4 is a drawing from one of the plants; it represents a forked 
stern of the Corchorus olitorius, from each branch of which one 
or more pbds appear. Part A shows the appearance of the pod 
after^hc seeds are disseminated ; in this particular pod there were 
nearly ninety seeds. Near the bottom ot the stem a portion of 
the bark has been stripped and bent back at B; the fibres are 
located in this part of the plant. 
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The botanical description of the two species will jx^rhaps be 
best described by quoting from J. Forbes Royle’s work on The 
Fibrous Plants of India : — 

Corchorus oliiorius, Pot-herb, or Jews’ Mallow, as seen in the 
Mediterranean region, is a herbaceous annual plant, only a foot or 



Fig. 3. 





Fig. 4. 


two, but in India of several feet in height, and erect in habit. The 
stem is smooth, cylindrical, and more or less branched. The 
loaves are of a lively green colour and smooth, alternate, on foot- 
stalks, oval or ovo-lanceolate in shape, with the margin dentate, 
and with the two lower dentilures terminated by a slender fila- 
ment (sec Fig. 3). The stipules arc simple, awl-shaped, and reddish- 
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coloured at the ])ase. The peduncle^ or flower stalks are one- to 
two-fiowered. The flowers are small, havinj^" the calyx consisting:: 
of five pieces or sepals, and the corolla of fiv(‘ vellow petals. Stamens 
numerous. Torus cup-shaped, with inlands at the base of the 
petals. Ovary solitary, npeniiif:: imo a IouilT, ikmiIv cyliiuhical 
pod, ti'n-rMic'd, sjx to eit,dit time's loiii^^e'r than it is broad, five'-celled, 
and forhied of live' vahes, wnth live' te'rmmal ])oints. Seeds 
numerous, with nesirly pe*rfect transve'rse' ]\irtitie)iis be'tween 
them.” 

This is called V 1‘atta” in Sanscrit, and ” Pat” in Pengalee, 
flow'crs in th*e rainy sesaseiiennel fructifie's m Octeibe-i and Nove'inber. 
Cloth made of it is ealle'd ” Tat ” ; the fibre, ‘‘ Jute'.” It is su])- 
posed to bo the plant allueled to in Job xxx. 4, ” who cut up mallow's 
by the bushes.” 

” Corchont'^ cap^ularis, or ‘ ('apsular corchorus,’ is also an 
annual, with a strai;.:ht, smeioth, anel cylindrical, afte'i'wards 
branch('d, stem, fiom feiiir and fi\a‘ te) eight and ten feet m lu'ight. 
The leave's have' long foeitstalks, and are oval, acuminate, thin, 
and of a light green; serrate'd at tlu'ir margins, wath the' two leiwer 
serratures terminating in narreiw fil.ime'iits. The* flowe'rs are 
small, yellow, and like' those of the' other sjiecies m the' number of 
their parts. I'he capsules are' sheirt <ind globose', wrinkleel, and 
muricateel, with fiV’e ce'lls, anel ceimpeiseel eif li\’(' valves; see'ds 
fewv in each eell, and w'lthout transverse* partitiems. It fleiwcrs in 
the rainy season, and the* fiuit is ripe in September and Octeibcr.” 

This IS the ” (dii-nahta pat” of the f^engah'se, and its fibre is 
sometimes called ” Sadta jute.” It is called ” isbimel ” in I^eirth- 
West India. It has be'en called “Chinese Hemp” (Rami/'ijina) 
by the Malays, and its fibre “China pat” by Roxburgh. The 
kind calk'd “ Teetah pat” is said to be a variety of this 
species. 

Corchorus capsularis is cultivated in the Northern districts, 
whereas Corchorus ohiorius is cultivat(*d in the Hooghly district, 
the 24 Parganas, and the Simdarbans. The chief districts in 
which jute is growm are illustrated by numbers in big, 5. 
It will l^e seen from this figure, and from the names of the 
districts in the following table, that the area under jute 
cultivation extends from the Bay of Bengal right up to 
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the hills near the base of the Himalaya mountains, and from 
Champaran and Orissa on the west to Lakhirnpur and Assam on 
the east. Approximately one-tenth of the arable land in this area, 
including practically one-third of that in Mymensingh, is cultivated 
annually for the production of jute fibre. .Comparatively small 
(piantities of other fibrous plants are grown in the sanTe districts. 
It is, of course, understood that some sclunne of rotation *pf crops 
is followed; rajie, mustard, paddy, potatoes, peas, • and similar 
substances being sown in rotation. 

The number of bales under cultivation, the names and numbers 
of the dis'tricts, the number of acres under cultivation, and the 
yield of marketable fibre in bales of 400 lb. each, appear in the 
following tables : — 


EASTERN BENGAL AND ASSAM 


No 



I.)!-’. 

111 

Name of Dibtnot 

j 






Map. 


A Cl os 

Halc-^ 

Out- 

Acres. 

IJalcb, 

Out- 





turn 



turn 

1 

J.lcicca . 

i 8 ci,()()o 

425,000 


188,000 

535.800 

95 

Z 

Mymensingh 

738,000 

2 ,I 37 ,<><K) 

94 

75 (),ooo 

2,i55,noo 

95 

3 

iMndpur 

130,5^)0 

3M.900 

75 

150,000 

427,500 

95 

4 

Biickarganj . 

29,000 

78,300 

90 

29,000 

82,()00 

95 

3 

Chittagong . 

^00 

900 

07 

^00 

AT 5 

95 

() 

Tippcrah 

275,000 

783,700 

95 

268,000 

763,800 

95 

7 

Noakhah 

^o,8oo 

87,800 

95 

26,000 

7^,100 

95 

8 

Rajshahi 

78.700 

120,400 

51 

80,900 

21*8,430 

90 

9 

Dinajpur 

ii(), 8()0 

350.400 

100 

I i(),8oo 

315.360 

90 

10 

Jalpaigun 

94,800 

227.500 

80 

94,800 

241,740 

85 

II 

Rang pur 

2()9,()00 

817,900 

91 

290,000 

783,000 

90 

iz 

Bogra . 

130,000 

292,500 

75 

130,000 

3 1 2 ,000 

80 

13 

P.ibna . 

201,500 

004,500 

100 

220,000 

693,000 

105 

14 

Maid ah 

30,000 

03,000 

70 

38,000 

114,000 

100 

15 

Cachar 

400 

1,100 

95 

320 

8G4 

90 

10 

Sylhet . 

42,000 

100,800 

80 

36,000 

64,800 

60 

17 

Goalpara 

37,000 

111,000 

100 

46,000 

124,200 

90 

18 

Kamrup 

5,100 

12,900 

«4 

■ 5. ‘^00 

15.312 

88 

19 

Darrang 

1 ,000 

2,400 

80 

1.300 

5,040 

93*3 

20 

Nowgong 

500 

1.500 

100 

800 

2,400 

100 

21 

Sibsagar 

200 

400 

70 

200 

480 

80 

22 

Lakhirnpur . 

100 

300 

100 

127 

381 

100 

23 . 

. Garo Hills 

4.400 

9,200 

70 

4,6oo‘ 

12,420 

90 

— 

- 

2,401,300 

(J.543.400 

, — 

2,482.1347 

6,943,082 

— 
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BEXGAT. 





0)1 r 


No. 

in 

N'.inio uf IhstrK t 

- 


Map 


\crf'. 

n ii.-s 

Oiit 





(in 11 

24 

Biinhtan 

IP50O 

VS,5oo 

05 

25 

Mid-n.ipur 


I().8oo 

80 

2 () 

fI(X)^hly 

4 .S,i('»() 

I IO,<)()(l 

81 

27 

Howrah. 

24,000 

p),S()o 

<>5 

28 

24 P.irganas . 

85,000 

220,500 

<)() 

2 () 

XadiKa 

47,400 

I 2 5 , lOo 

88 

3 « 

Murshidabad 


()2 , y)o 

13 

31 

Jessore . 

9 

251, I'H) 

<>o 

32 

Khulna 

l(),8oo 

J7,()oo 

05 


Chaniparaii , 

3<>2 

(>«)() 

79 

i4 

Muzah.iijmr . 

2,000 

0,ooo 

too 

35 

Jihagalpur 

I,2()0 

POOO 


3O 

PurnAiU 

240,000 

062, }()() 

<12 

37 

Darjeclnlj< 

4,500 

8,<)oo 

( 4 ) 

38 

Santal 

Par^Muas . 

1,000 

1,200 

40 

39 

Ciittick 

I I , p>o 

2<),200 

8(, 

40 

ITilasoro 

T200 

2 ,< >00 

V> 

4 T 

Cooch-Hr-har 

2f),000 

12,000 

70 


— 


I ,h()1 ,400 

- 


Igl2. 


Xcri-'. 

n.iics 

(Hii- 



tiirn 

I 5,< >00 

17.250 

I'h 5 

1 i ,000 

2 (>, 40 o 

80 

(><),(’)( »o 

IoS,o.u. 

1 10 

2 5,000 

82 , >00 

1 10 

8(|, y )o 

2‘M. V>'> 

1 10 

Ol ,‘*00 

25 'n ?5'' 

95 

JO, 000 

I I 1 ,1 »oo 

95 

I(»5,ooo 

8 n. 5 ‘H) 

no 

p8, 100 

1 20,0 1 5 

105 

()00 

2,205 

«5 

I, JOO 

1,200 

100 

3 .M 4 

I'>,0<;2 

107 

270,000 

708,750 

87*5 

5,oo{) 

10,500 

70 

7 . 3 '’‘> 

22, (>50 

102 

12,000 

34.920 

97 

pjoo 

<>,090 

95 

32 , 75 ‘> 


<10 

870, p)i 


- 


Year. 

'I'otal \' timber of 

1 ol.il N limber of 

\\f lape ",5 Crop 

1 Virt's 

Ibiles 

1911 

Pioh, 122 

8,2 5 1,800 

j 88 \ 

I912 

I 3.355,141 

<>.521,279 

{ 9 iri 


The hiKil forecasts from tin* ye.irs mentioned above to 1919-20 
are as under : — 


Year 



5 P[)roxima(e 

Acres 

Bales 

”0 < )ut turn 
per At. le 

1913-14 

3,169,000 

8 . 7 i 9 . 44 ^> 

92 

1914-15 

3.338,7^7 

io, 52 <>, 6 io 

l« 4 i 

191 5-1O 

2', 577.319 

7,42(>,r 12 

104 

1916-1 7 

2,686,(X)o 

8,26f),266‘ 

102 ij 

1917-18 

2,730,000 

8,90 1,364 

loHJj 

1918-19 

2,500,382 

8,501,258 

ini 

1919-20 

2,821,000 

8,636,200 

102 


The above figures were supplied by Messrs. J. J. Barrie & Co., 
Dundee. It will be noticed that the percentages are sometimes 
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various districts should Ix' ^roupi'd so that all luav he includod in a 
few well-detincd divisions, h'oi scveial yi'ars juactically the whole 
of the jute crop was placed under four lu'ads- - v i/., Naraingunt^e, 
Serajgunge, Daisee, and ])owrah. According to X. C. ('haudhury, 
the commercial divisuuis of tlu' jute tr.icts are as follows ■- 

I. Naraint^imio , 

2 Ser.iiminje, 

^ I’tt.oy.i or Northern , 

Dowi.ih, 

5 D.usec 

1. “ Naraingunje ” jiiti' is grow non tlu‘ tiactsof lands which are 
supplied WTth*wat(‘r fiom the old lhainhaputra river. Then' is no 
oth(T jute tiact in l^engal wheu* water is so clear as that of the old 
Bramhaputra. The colour of the jute of this tract is the best in 
the market'. . Most parts of this tract aie liable to submersion by 
floods wluTi the (T‘o[) IS still on tlu' i'u'lds. This standing water is 
responsible for tlu‘ “rooty” and “mossy” flbns of this tiact. 
High lands of this tract yu'ld tibres of exceptionally good quality. 
About 30 joer cent, of this tract is “ lu'ssian” w'arp. Naraingiinje 
and Chandpur are the pnncijxd markets in this tract, which is 
under the jurisdiction of Myineiisingh, Dacca, and Tii)pcrah 
districts. 

2. “ Serajgunjc” jute is obtained from the tract of lands which 
are fed by the new'’ lhamhaputia or Jamuna nver. The water of 
this nver is nearly eijual to that of the old Bramhajmtia in jioint 
of cleanliness. The pnncijail marki't of this tract is Serajgunje, 
wTich is siq)plied with jute from the westcTii part of Mymensingh, 
and from Pabna, Bogra, Cooch-Behar, Kangjiur, and Goalpara. 
About 30 per cent, of the jute of this tract falls under “ hessian.” 

3. “ Uttarya ” or “Northern” jute is grown in the tract of 
high lands which are principally wateied by the tributary rivers of 
the Bramhaputra. Only a limited part of this tract receives a 
direct supply of w'atcT from the rivers. Jute of this tract is there- 
fore steeped and washed mainly m ditch-watcT, and as the same 
water is used for successive steepings, it becomes more or less 
coloured ow'ing to decayed vegetable matter as the operation is 
continued. The colour of the jute of this tract is therefore inferior. 
Thirty per cent, of this jute comes under “hessian.” Huldibari, 
Domar, Kissengunj, Kasba, and Forbeshgunj are the principal 
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marts in this tract, which includes the districts of Rajshjxlii, Bogra, 
Ivangpur, Jalpaigun, Dinajpiir, Maldah, and Burncah. 

4. “ Dovvrah ” jute is grown on the lands which arc swamped 
hy the branches of the river (ianges, containing muddy water. 
This muddy w'ater imparts a grey colour to the fibre of this tract. 
The “Dowrah” jute is veiy strong, but harsh. It is used prin- 
cipally for sackings and coidage. Madanpur, Berhamgunj, and 
Angari, m the district of Faridpur, ar(‘ the chief markets in this tract. 

5. "Daisee" jute belongs to the specu's CorchovHs oliioriiis. 
It is grown m the high lands in th(‘ neighbourhood of Calcutta. 
The jute of tins tiact is st('e[)ed m the. ditch-water sujiphed by the 
rains or the rivau's Jhiagirathi and Damoodar, also Roopnarain, 
which contains muddy w'atiT during the rains. Owing to this 
cjuality of th(' water, and some objectionable method of steeping, 
the jute of this tract is more or less bhu k in colour, this jute is 
used jinncipally for bagging and for yams which are to be dyed 
a dark colour. Badyabati, in Hooghly, .and Belgatchia, in the 
24 Barganas, are the principal markets. 

This classification is naturally subject to slight deviations, and 
while Naniingungc, Serajgunge, Daisi'e, and Dowaah fibres are 
still household words in the trade, it is not unusual to imd included 
in these divisions the names of Dacca, lossa, Chittagong, and 
Bimlipitam. The latter, although used as, and for, a substitute 
of jute, is obtained from a plant known botanically by the name^ 
Hibiscus cannahiniis, and may therefetre I)i' considcTcd as a kind of 
hemp. It IS largely cultivated in many jiarts of lndia,;and is used 
for various jnirposes. The fruit, when rijic, is us('d as a vegetable, 
and the fibre is separatial from the stalk in jiractically the same 
way as the ordinary jute fibre (see p. 22, Chapter II). dhe fibre 
of Bimlijiitam jute, or Mesthapat, as it is tc'rmed in Bengal, is 
similar to some of the other jute substitutes, and it is now baled 
and e.xported as a separate grade — hence the inclusion of this name 
in the divisions. 

The divisions are made up with regard to the particular pro- 
perties and value of the fibres for commercial purposes, and the 
general characteristic features by means of which such classification 

determined arc as follows 

"^Naraingunge : Strong fibre ; reddish cast at fibre ends, but a 



botanical description and sources OE niE PLANl' II 

creamy colour in most jxirls; red loots; suitable for lirst-class 
yarns, and particularly for waij) which reiiuires to 1 h' veiy stron^c 

Serajgunt'.e : Moderate streiij^dh, soft librc' , hp^ht coloui, white 
to bluish grey; occasionally black roots, but usually fice fiom 
dark-red coloured roots jii the bcdtei i lass(‘s ; easily bhoihed on 
account of itsMiatbnU light slnide , suit.dile foi lirst-class weft yams. 

Daisee ; Mo(K'rate strength, soft silky libre, daik colour, light 
red to slate •and d.irk gri'V , suitabK' foi mixing with othei (jiKilities, 
or for us(' aloni' wheu' colour is unimpoi taut. 

DowRAII : Medium strength; h.iid and biitth' libn', geneially 
darkish colour; suitable for common thick wefts or lojies; \’('iy 
rooty and barky tibiae 

Bemlipifam ok Mi:s'iiia‘ I'air to poor colour, short to fair 
length of libr(', but haish, lacks tlu' sjimmng propeitu's wbieh aie 
possessed by the oidmary giad(‘s of jutie 

Tossa : Fibn' similar to th(‘ iiiu'st l)aise(\ but much cleaiu'r 
and strong('r, liiK' lustre and quality in the liiua guides, and 
suitable for fuK' yarns. 

Dacca and CiiirTAe.oNa; : These* libresare similar to Naramgungi* 
qualities. 

The eharacteristics of tin* same or similar kind of libn* vary 
according to the particular sod m wlmh the jiiants Inua* been grown, 
and wall also vary slightly with the (lunate. Although tin* above 
remarks represi'ut geneudly tin* chief featuies of eaeii class, th(*y 
cannot be expected to lx* absolutely reliable m (‘very (ais('. Tlu? 
remarks as to strength, general colour, and suitability for jiarticular 
kinds of yarn may be consuh'red faiily accurate, but more* details 
of some of these ])roperties will be discussed in coiiiK'clion with 
the actual processes of juvparmg and spinning. C(msid(‘re(T 
generally, the main features by which the quality of jute is esti- 
mated arc ; Length, strength, lustre, iinenc'ss, softness, uniformity 
in colour, absence of ro(ds, cleanness of fibie, and spinning projierties, 
but fof particular classes of yarn one or more of these fealiires may 
be unimportant. These points will be considered as occasion arises. 

Both species of jute plants have early and late varieties. The 
early varieties yield the finest fibre, but the late varieties give the 
heaviest yield of fibre. It Is customary to cultivate The early 
varieties on those lands which are subject to early floods ; by this 
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arrangement the plants almost invariably reach a height of from 
two to three feet before the time of the floods, and hence they are 
sufficiently strong to withstand the action of the water. In many 
districts both early and late varieties arc cultivated — a process 
which enables harvesting to be performed. at different periods. In 
all cases it is advisable, if not imperative, to fesort fo interchange 
of seed, for the greatest success results from this method. Jute 
plants are often grown in Assam for the sake of the seed, and this 
seed is then imported in large quantities to Mymensingh and other 
large jute-growing centres. 

Although att(‘m})ts have been made to grow ‘jute in various 
parts of the tropics, notably in the Nile Valley, Nigeria, vSierra 
Leone, and in many other parts of Africa, in Java and in French 
Indo-China, India is the only country in which the Cultivation of 
jute has been a real commercial success; and even in India there 
arc several districts which are unsuitable for the growth of the 
plants. The necessary and sullicient conditions for the successful 
cultivation and growth of jute are : — 

1. A higli temperature with a minimum of about 8o° F. during 

the period of growth. 

2. A suitable soil. 

3. Sutlicieiit rainfall. 

4. Distribution of rainfall over period of growth. 

5. An am})le supply of water for retting the plants and for 

washing tlie stripped fibre. 

6. A suitable and efficient sujqdy of labour to handle the crop 

at the proper time — the operatives to be expi'rienced and 
to have a good knowledge of the best methods of retting, 
stripping, and cleaning. 

7. Facilities for placing the fibre on the market. 

The hot moist climate of Bengal and Western Assam is evidently 
an ideal one for the growing of jute, although even in these famous 
jute-growing districts the various kinds of soil produce plants the 
fibres of which vary in quality as well as in quantity. The plants 
may be grown successfully in three different kinds of soil : — 

I. The rich sandy loams of the hill tracts or high lands, termed 
" sunna lands '' by the natives. If proper care is exercised 
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in the cultivation of the plants and in the preparation 
of the fibre, these lands produce the finest (piahtics of 
]ute with respect to both strength and colour. 

2 . The chur or char lands — i. c., alluvial soils which are situated in 

the neighbourhood of the river tracts, and which are inun- 
dated during certain parts of tlu; season by the overilowing 
of the nvc'i's; the ground thus ri'ceives a new top-dressing 
annually, and on this account it recpiiies little or no manure. 
Th(' bulk of the jute crop is cultivated on these soils. 

3. The maishes or low-lying lands on the sides and 111 the (h'ltas 

of tlu; rivers; these are oftiai tiTini'd sali or sahu* lands. 
The Sundarbans near to and on tlu* mouths of tlu* Ganges 
possess a *^oll which, with caieful farming, iS suitable for 
tlu\])roduction of a kirgu* (juantity of libn* of the commoner 
giacU's-.. During tlu* lainy season laige tiacts of these 
lands are ]>ractu..dly iiiuU'r w'at(*r. 

The proper distnbuUon of the minfall, especially during the 
eaily j)eriods of grow'th, is ess('ntKd to success in tlu* growing of 
jute. Alternate showers and sunshine an* necessaiy dining the 
early stages, Imt a greater (juantity of wati'r is desirable from the 
time the jilants are i\ to 2 ft. high until they reach inatnrity. 

An abundant su])|)ly of water for tlu* ojK'iations of retting and 
washing is just as essc'iitial for the succc'ssful treatnu'iit of the 
plants as ideal atmosjiheru' c'onditions art* for tlu* growth of the 
plants. Tlu* weight of tlu* jilant cioj) - or green croj), as it is usually 
called — is between 300 and 400 inaunds jier acre (<S2: lb. jier maund) ; 
hence a sufficient sujijdy of the jiroper kind of water lU'ar the jute 
fields IS an absolutt*. nt'cessity. Moreovt*r, a sulticient number of 
(juahfied operatives must be obtainable in order to dt'al immedi- 
ately, not only with the green troj), but also wath tlu* jilants in the 
subsequent operations at the proper time; when these* conditions 
obtain, the fibre may be j)reparcd uninjured for the market in a 
reasonable time and with a minimum amount of trouble. 

All these conditions are satisfactorily fulfilled in the province 
of Bengal and in some of the adjoining areas, as well as in Western 
Assam. The geological formation of India is responsible for most 
of the above ideal conditions, and an examination of the leading 
features obtaining in this area will be sufficient to explain the 
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existence of such conditions. The prevailing winds are north-east 
and north-w('st from October to April, and south-west and south- 
east from April to October. During the lattiT period the winds 
carry a great (juantity of moisture, some of which is intercepted by 
the Himalaya Mountains. Here, in combination with the melting 
snows, it forms the gigantic deluges whicli cause the rp'ers to swell 
and to overflow th(‘ir banks for miles into the adjoining land, 
thus moistiming the soil and h'avmg in their tracts, a rich top 
dressing. The water incidentally and very favoiiralily provuh's 
adecpiate mc'ans for conducting successfully the processes of 
retting and washing, but if th(‘ monsoon rains comp (*arly, as was 
the case in 1913, there is a possibility of gieat damage being done 
to the young plants, as well as a tendency to iiroduce a short-length 
libre with a consequent light yield. 

Cultivation.— '\\\(\ preparation of the soil for .the growing of 
jute comuK’nces in tlu' autumn, and continues at suitabh' and 
convenient intervals until the early spring. 4'he fields arc ploughed, 
rolled, and harrowed {tsepeatedly during this time, to clean and 
break down the soil until a ch'an seed bed is obt.iined. The amount 
of manure which is spread over the ground dtqiends upon the par- 
ticular location , some of the low-lying lands require very little 
manure because the silty dcjiosits in many cases jiiovidt' a sufli- 
ciently rich soil. On the high lands, where manure is necessary, 
an average quantity is about five tons of cattle manure per acre. 
Castor-oil cake and ashes from wood refuse are also used ; but 
w'hatever kind of manure is used, it is usual to introduce an amount 
wliich contains from 30 to 40 lb. of nitrogen per acre. ’ 

Many of the farming implements are exceedingly crude, and 
produce poor results. The ploughs are usually made of wood, 
and are drawn over the fields by teams of cattle. After having 
been ploughed sufficiently, the ground is harrowed m order to 
smooth it out. The harrowing is locally called laddering, because 
of the structure of the implement, which is a crude form of ladder 
made of wood, and which is drawn over the fields by teams of 
cattle, as in ploughing. 

The time for sowing the seed depends upon the weather and 
upon the district ; it is also influenced by the early and late varieties, 
or both. Sowing of the seed may be started early in February 
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and extend to tlie end of May. The hill tracts, which naturally 
dry quickest, are sown earliest, so that the ground ina\’ nTain 
sufficient moisture to enable the s(H‘ds to giMininate. The low- 
lying ground, which is subject to iMilv flooding, is «d^o sown com- 
paratively early m order that the jdants may b(‘ well on their way 
before the flood'^ come clown in conseejnence of the' nu'lted snow or 
the monsoon rains ’ 

When the j)roper time ariivi's, the seeds, about 14 to if) lb. per 
acre, but sometimes as much as ;o 11) , aie sown broacU ast by h.ind 
and by the method known as cross-sowing that is, lialf-sown 
from east to west, and half from north to south. 'This method 
results in the seed being disti ibnted nnifoi inly over the ground. Aftci 
the seeds ha\’e been sown the gionnd is again hariowc'cl to co\er 
the seeds, apd germination takes place' in from four to eight days. 

If the wi'athei is suit<d)l(' it is necc'ssary to comiiK’nce wi'inling 
when the plants are a few inches high, but jirevious to tins the 
fields are harrowc'd or laddi'U'd, an ojic'ration which opi'iis uj) the 
surface of the ground, winch has Ix'en ('aked-liarcl by tlu' combined 
effects of the ram and the sun ; this loosc'ning of tlu' surface sod 
enablers the moisture to jienetrate more easily into the ground, 
and also greatly facilitates weeding d'hc' ])roc:ess of wi'c'ding, as 
w'ell as that of thinning out, is c'ontiniied until the jdants reach a 
height of 12 in. to 18 in. Four to six inchc's, or even more, must 
be left between the jilants when the ciop is intended for tibre, but 
if part of the crop is recjuired for sc'ed, the jdants in this arc'a re(|Uin' 
a much greater space— say, 12 in. to even 20 m.--in order that 
they may have every facility for branching, and so jiroduce a 
greater quantity of bloom and seed The ground for seed culti- 
vation is sometimes prepared in drills sufficiently far apart to 
allow plenty of freedom for the same jiurpose. 

Under favourable conditions the plants reach maturity in 
about three and a half to four months from the date of sowing the 
seed. Opinions differ, even among expert jute growers, as to the 
best time for reaping the jute crop, and three well-defined stages 
of growth mark the periods at which harvesting may commence 

1. When the plants begin to bloom, 

2 . When the blooms are shed , 

3. When the seeds are npe. 
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Each of the^^e stages of growth lias its supporters, and each 
has its advantages. A general conclusion ri'garding the quality 
or quantity of the resulting librc obtained at the ditferent stages 
IS the following : — 

ist Stage : Tlic fibre is very fine, very' clean, and very easily separated 
from the weod and other vegetable matter; it is, however, weak, and 
the yield is a minimum one. 

2nd Stage : 'fhe libie is fine, clean, and strong , it is not dilliciilt to 
se]).Lrate, .ind the vn'ld is a good avei.igc one It is the best marketable 
fibre so far as quality .ind strength are coneeined 

3rd Stage '1 he fibre is moie or h'ss coaise, of unequal colour, and 11 regular 
in stiength, it is \ery dillieiilt to sepaiate and clean, but it yields a 
maMiniim tro]). 

Tt would thus appi'ar that tlic most fa\ou]<d)lc stage' is ihc. 
middle' one, wlien tlu' lilooms fall and tlic fimts sed, and this is the 
one which is leceimniende'el by the* Agneullural De'partmcnt of 
the ( iO\'e'i nme'iit of Ineha Wheai this stage' arrives the' plants are 
cut elowii (lost' to the' grounel with a sickle' or daw, and w'hen 
the' plants are' partially submeige'd they me eitlu'r pulle'el up by 
the' roeits or e'lse boys di\e' unde'r the' water in ordei to cut tlm 
plants as lu'ar to the e'aith as possible'. 

After the jikiuts aie eait deiwii tlu'y are' usually allowee .1 to he 
for a elay^ or tw'o so that tlu' le'a\'es may witlu'r 01 di'e ay, and be 
removed if it is thought de'sirable'. Ihe'iv appe-ars te) be a geieiei 
leasoii for this, for it is believed that if the le.ives le'Uiain on the 
stalks diii'ing the' proce'ss eaf re'ttmg, the resulting hbre is daikei in 
e'olour than it would be if the' lea\'e's were absent, anel we haver 
aheaely stated that a light colour is one of the (piahties of a \aluable 
fibre, ft is also considered that the above pi ae lice of expeising 
the plants for a short tune facihttites the se{)aration of the fibic 
from the plants, but here again opinions diller. After the plants 
have been thus exposed, the tojis aie cut off, anel the remaining 
portions of the plants are made up loosely into bundles of about 
eight inches diameter; they aie the'ii ready to lie taken to the 
nearest tank, pond, or stream to undergo the jirocesses of retting, 
rotting, or steeping. 



CHAPTICR II 

Ri:rriNG, stripping, washing,, and I5ai.in{, of juit: nuR]; 

RErriNG — Thp st('m of the jute ))l.iut ('onsists of manv ])ails; 
its lon^utudinal form is vit'v siiniKir m .ijijhmi.uici' to other shaider 
plants, whih' tlu' (h^position of its v.iiious parts is e\em])hlied m 
Rig. 6. This IS a photo-mierograph of a tiansverse se( tioii near 
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the top of a plant of the order Corchoru'^ olilonus. The central 
part A consists of pith, the jiart B of wood, while between part B 
and the cuticle or outer covering C he at D the groups of fibrous 
material which arc known as jute. An enlarged view of a section, 
somewhat similar in size to the portion E in Fig. 6, appears in ITg. 7. 

PART I. 17 ^ 
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This part of the plant is enlar^^ed 120 diaineti'rs, and the various 
])arts are letterc'd to eoir(‘sj)ond with tlie s.uiie parts 111 Tig. 6 . In 
addition, a iuk ronader scale is intioduced, I'ach small diMsion of 
which r(‘pies(‘nts ^ pait of an inch, so that souk' faint idea of 
the a( tual dimensions of the V'aiious parts may bc' gathered In 
this .'ind ill other jihoto-micrographs the scale w'as fiot \’erv ])ro- 
noimcial, we ha\'e, tlu'refore, madi' jiart of it mou- distmc't by 
mking-m by hand. 


B D 



Retting IS esscmtially a process of fermentation, and is carried 
out by submitting the jute plants to the action of water. It has 
for its aim the conversion of the insoluble gummy and vegetable 
matter into soluble substances, which are removed by subsequent 
washing ojicrations. The fermentation is due to a bacterial 
agency which effects the required dissolution of the jxirts round the 
fibre without acting on the ligno-ccllulose fibres. The bundles of 
fibres are situated as shown at G in the photo-micrograph m Fig. 8, 









RETTING, STRIPPING, WASHING, AND BALING JUTE 


21 


illustrated at G in Fig. 8, appears in photounicrograjdi Fig. (), 
from which it is evident that seveial of the ultimate hhres haw* 
j)artially separated from tlu' bundle. In Fig. lo two of tlu'sv 
fibres are shown at J nearly separated, the jxiints of the fibn's 
projecting. (These ends are, unfortunately, not \’isible on the 
rcproductioh.) ‘Parts of foui otlua* fibios arc' illustratc'd m the same' 
figure over a micrometer scale, each small division of which rc'pre- 
sents m^ Three comjdc'te ultimate fibn-s, paitially adhering 

to each other, are shown m h'lg ii, llu- aveiage length of tlu' three 



being about 0*14 in. to o*ib in. A good general view of a number 
of the ends of a group cd ultimate fibres appears m Fig. 12, also 
over the same micrometer scale as that used for Figs. () and 10, 
while Fig. 13 illustrates a few of the same fibres magnifu'd over a 
scale each small division of which represents 

The ultimate fibres of jute are fusiform, and exhibit a distinct 
lumen. As will be seen from the figures, thc'se ultimate fibres are 
thickest in the middle, and taper to each end. The measurement 
of the widest part is about in., while near the ends it is about 
in. The length varies from m. to i in. The fibres are 
composed of ligno-cellulosc or bastose, which accounts for the harsh 
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feel which the aveiage jute goods have as compared with liax, the 
fibres of which are composed of pecto-celhilose. Tlie ultimate 
fibres of llax are also much longer than those of jute, being usually 
from in. to in. in length. 

' There arc at least three distinct methods of retting, known 
respectively as: — 

1, Tank, dam, or pond retting. 

2. Ki\ er or stream retting. 

3 Tield or dew lotting. 



I'Tc,. 13 


The ])aiticular method which is adopted depends largely u])on 
the proximity of the jute farms to a satisfactory water supply, 
or upon satisfactory atmospheric conditions. With regard to the 
first two methods, the procedure is very similar. The bundles of 
plants are placed in the ponds, or in the slowly running streams, 
and weighted with grass clods or other available articles to keep 
them entirely immersed for the requisite length of time, which may 
be anything from two or three days to a month. A normal length 
of time for the operation is about a fortnight. During the fer- 
mentation (which, under favourable weather conditions, starts 
almost immediately) a considerable quantity of gas is liberated, so- 
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that it is necessary to add \\ eight if tlu' bundles show any 
tendency to ris(; above tlie surface of tin* \\at(‘r. If, in miTik^ of 
their reduced weight, tlu^ bundles iloat and are only paitially 
submerged, there is a dang(T* of unev(‘n uTting, and a consrqiu'iit 
imperfect siqxi ration of tlu' \eg('tabl(‘ tissiu's winch suriound the 
libres. Great aWention 'must be paid to th(‘ ])l.ints duiuig this 
lotting or retting process, becausi* if not ch('ck('d at tlu' piopc-r 
tiiTK' the action naturally continues, and would, if prolongi'd 
sutTieiently, ultimately rum the fibre. 

Since under varying conditions tluTa* is a great dilfi'reiua' m the 
time recpiiia'd for the jirocess, a period which (hqiiTids ji.utlv U])on 
the t(auperatuie and ]).vrtly upon the coniposilion and condition 
of the water, it is a usual {iractici* to (“xainme the plants early and 
freqiK'iitly, and, wlnai signs of i.ipid pi ogress ajipear, llicv aia* 
examined daily, in okUm* to bc‘ able to laanow the bundh s at tlu' 
most favourable tim(\ 'FIk' proper tiuK* for nTUoving the bundles 
is always determined by tii.d, a fi'W plants are t<d<cn out of the. 
water, *and if the iibres can bi‘ sepaniti'd (Msily ftom tlu' wood 
stalk and adhering vegetable' matter, the retting ojK'mtion is con- 
sidered as being conqdeted, and tln^ stripping and cleaning jiiocesses 
f(dlow immediately. 

The ultimate value of the fibn* dejx'iids gnsatly upon the retting 
process. If the o})t‘ia.tion bi' not carefully .ind conqihdely ])(‘r- 
formed, defects arise on tlu' libn', and thesi' defects are diilicult, 
and in sonu; cases impossible, to elunmate m tlu' subs('(}U(‘nt o])era- 
tions. ('orchoriis olilorius, which yields tlu^ softcT tibn', is more 
easily retted' than Corchoriis capsularis, the plants of which ari' 
comparatively hard, but this feature will bi' easily understood 
when the nature of the fibres is compared. 

The chief objections to river or stream retting are : - 

1. The risk of plants being carried off during the floodings of 

the rivers. 

2. The time required for the operation. 

K. S. Tmlow, fibre expert to the Indian Government, states 
that “ in Eastern Bengal and Assam small quantities of salts of 
phosphoric acid and ammonia salts accelerate greatly the retting 
process and improve the fibre." This is quite true, but at the same 
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time it is dangerous, except under eftirient supervision, to introduce 
any of these substances. In some districts the plants in stack are 
allowed to remain on the land exposed to the sun for two or three 
days; the lea\Ts dry and drop off, and, in the opinion of many 
ryots (farmers), a stronger fibre results. In otlu'r districts the 
root ends of the plants are immersed for a few days pfreparatory to 
the complete submersion of the bundles ; this is done on the assump- 
tion that the thicker parts of the stems require more’ time under 
the water. 

In pond retting there is, of course, no danger of the plants 
being earned away by floods. In addition, a mihimum time is 
rcquiri'd; but, on the other hand, a disagreeable odour prevails. 

Dew retting, as its name implies, is more or less a natural pro- 
cess; the plants are laid down on the ground to allow .atmospheric 
moisture to act on them. They are turned periodically so that all 
parts of the plant may be treated as uniformly as possible. This 
process is practised little, if any, in connection with the jute fibre, 
but it is common enough in many flax districts. Investigation 
pursued under the direction of K. S. Fmlow revealed the fact that 
when various moulds or fungi are allowed to form upon the moist 
stems of jute plants, they have the power to dissoh^c the tissue 
in which the fibres arc imbedded. This process is obviously a 
type of dew retting. In some places water is collected on the 
fields where the plants have been cut down. When this is the 
case the plants are retied on the spot ; but great care must be 
taken to sec that the plants are totally immersed during the whole 
retting process. -Whatever process of retting is employed, it is 
essential that the operation should be complete, for under-retting 
results in part of the gum remaining with the fibre, while over- 
retting weakens the fibre, and often results in an inferior colour. 

Stripping and Washing. — As soon as the plants arc in the 
desired condition for being removed from the retting water, 
they are ready for the operations of stripping, cleaning, and 
washing. Natives, both men and women, perform this operation, 
the men in the water, the women on the bank; they open 
the bundle, seize the end of one of the plants and break off 
6 or 8 in. of the stem. The broken part of the stem is removed, 
and the operative slips the fingers between the bast layer and 
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the remaining stem, folds back the former, and strips it off the 
stem. The long stems are ke}'>t intact, as they are laig(‘ly used 
for thatching purposes. The stnpjied bast layer is now rubbcai 
between the hands, and washed to free it from tiu' gelatinous and 
other material which is still adluTing to it. Wlu'ii a few sti'ins 
have thus biAui treated, tlu' material is tin own or spread on the 
surface of the W’ater in a maiiiKa analogous to that of casting a 
lishing line. TJie impurities are lemoved by hand, and a iinal 
washing performed, after which the water is stpKHved or waiing 
out, and the jute fibre laid aside pia'jiaratory to di ving, which in 
good weather takes place in a hav hours. Another imTliod of 
stripping is to fix two ])osts upiight in the, w'ater, and to strcddi a 
pole between them; the jdants are lluai repeatedly lieaten against 
the pole, ai;d the im]>urities thus ri'mo\'ed d'lu' hbre is tlien 
stripped from the broken woody core, and jloated on tin* suffacc- 
of the water, so that the oj>er.iti\(‘ may jiu'k off any undi'sirable 
matter w'huh still adheres to tin* fibre. After this ]iroc('ss th(‘ 
fibre IS again washed, or c-lse rc'inoM'd to a ch'an supply of w'ater 
to undergo a final juGcess of wMshing. If th(‘ watc'r supply is 
limit(‘d where the retting aiul stripping proi'esses are pi'rfoimi'd, it 
IS best to convey the stnjiped fibre to a plentiful sujiply of clean 
w^ater for the final washing 

Although it may be (piite fisasibh' to nTiiove the stripped or 
separated fibre to a suitabh* locality for washing only, it may be 
quite impracticable to trans])ort all the crop of green })lants to the 
same place for the three operations of letting, stripping, and w^ashing. 
It must be remembered that the dry libre itself is only C(]ual to 
from 4 to 8 per cent, of the waaght of the plants — that is, 350 maunds 
(28,800 lb.) per acre of green crop yield only 14 to 28 maunds 
(1152 to 2304 lb.) of fibre. 

I, After the final operation of washing is completed, the fibre is 
thoroughly wrung or squeezed to remove the bulk of the water, 
and it is then spread on the ground, or, better still, suspended on 
bamboo poles, to dry. If the heat of the sun is too powerful, there 
is a danger of the fibre becoming discoloured; whenever such 
danger exists, the fibre should be partially shielded from the strong 
effects of the sun’s rays. (^loreover, the fibre is never allowed to 
become perfectly dry, for there is a distinct understanding betw'een 
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buyers and sellers that a maximum of lo per cent, moisture may 
obtain in the drums or kittcha bales, tlie form in which the material 
is despatched to Calcutta. . The usual test for moisture is to expose 
the fibre to the atmosphere of a covered shed for twenty-four hours, 
and any excess of moisture above lo per cent, has to be allowed for, 
the prices or allowances being adjusted between the interested 
parties. , When the jute is to be baled for export, it should iiof 
contain more than ij per cent, over absolute dryness- xi jiercentage 
which is considered to be a natural cpiantity for this material. 

When the fibre has been dried to tlu' proper degree, it is collected, 
and sometimes it is examined by jute brokers preparatory to being 
made up into rolls or bundles (termed diuins), and despatched to 
the baling stations near Calcutta. The fariiK'rs themselvi's some- 
times undertake the di'spatch of the fibre, and they attend the 
various bazaars to dispose of their goods. Part o( the fibre is sent 
by rail, but the bulk is carrii'd by small boats. The small bales 
weigh from one lo two maiinds (82: to i()4l lb), while the kiitcha 
bales contain three maunds (246^’ lb ) or more, and they are carried 
from the boat to the shore by the natives, and ultimately to the 
“ godowns,” ready for the final selection and classilication previous 
to being baled for export. If necessary, the ends of the jutii fibres 
are dashed on to the pins of a ('oarse heckle board in order to remove 
any objectionable matter, and to improve the ajipearance of the 
fibre. The operative takes up a handful of fibres, and deftly 
throws the ends amidst the pins of the coarse heckle ; then, by 
drawing the bundle towards him, he not only causes the ends to 
be partially split and combed, but at the same time the bulk of 
woody material which accompanies the fibre is retained by the 
heckle pins. The material is tlu'ir assorted, selected, and made 
up into loose bundles or bojahs of 200 lb. each, and finally carried 
by the natives to the baling jiress. 

^ Since there are so many districts in which jute is grown, and 
since the quality, colour, strength, and other properties vary from 
time to time according to atmospheric conditions, to the type of 
seed, to the method of cultivation, and to the particular kind of 
water in which the operations of retting, stripping, and washing 
have been performed, it is clear that it is well-nigh impossible to 
fix an absolute degree of equality between what are considered 
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similar kinds of jute grown in various districts. In spite of tins 
obvious difficulty, the degiee of accuracy achieved in the assortment 
by the experts is remarkable. 

The quality of jute is recognis(‘d by distinctive letters, numbers, 
colours, simple ornament, .(>r hy a combination of two or more of 
thi'so symbols,* and ajl these are embodied in what are commonly 
known as “ jute marks.’’ Iwach baler, or each linn who einjdoys 
a baler, has a number of distinctiM' marks by which the various 
giades of jute which he bales may be KHognised, and each baler is 
prepared to guarantee his jute to be ecpial in cpiahty, and similar 
m grade, to the same specified marks of tlu' jute shipiied at the 
• 'onesponding time of the two picwious scvisons. Moreo\’er. it is 
a common practice for some balers to guarantee their inaiks to 
be approximately ecpial to certain marks of other balers. This is, 
of course, essential when one sjnnner buys jutc* from various sources, 
and especially if he spins paiticular type's of y.irn. At the same 
tinug it does not by any means follow that the' bc'st marks of all 
balers rc'present the same cpiahty of jute, as a inattc'r of fact, tlu'y 
seldom do. 'fhousands of “marks” aj)p('ar in a book of about 
350 page's issued annually by the ('alcutt.i Bak'd Jute Assoc'iation,. 
and also the group of marks issued by the* I.ondon Jute* .Vssoe'iation. 
The latter are commonly used in the tradc‘, and supjdy all the 
information desired. If, as somc'tnnes ha[)pc‘ns, the* jute siipjdie'd 
IS found to be inferior to the jute of an eejual mark, tlu' biiyc'r has, 
in some case's, if the differene-e in value' is exce'ssive, the option of 
re'turning thcjTitc; but if the' diffe'renee' be* slight and this may 
e'asily happen — the buyer can recover the ehlfe'rence in value. In 
both cases the arrangement is dc'cided by arbitration. 

The drums or kidcha bales of jute having been opened out and 
the fibre arranged in the various classes or giade 36 , the material 
intended for export is ready for being packed in the form of bales. 
The dimensions of the bale in the prc'ss are 4 ft. i in. by i ft. in. 
by I ft. 6 in., so that it occupie's 9*443 cub. ft., and the weight of 
each bale is 400 lb. The density of the jute before being removed 
from the press is therefore 42*36 lb. per cub. ft., or a measurement 
equivalent to 

2240 lb, ^ ^ 

400 lb. per bale 
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The density of the bale is, however, less than the above when it 
leaves the press, because immediately the ^Tcat pressure is removed, 
the bale expands to a size which is approximately ii cub. ft., and 
for fri'ight purposes it is usual to reckon five bales ]X'r ton. Freight 
rates have been alti'red n'ciaitly to a basis of 50 cub. ft. per ton. 

It IS desirabh' that the whole of the jute .crop, dr at least that 
part of it which is mti'uded for export, should be made up into 
bales in a ( ompnrativi'ly short period; hence the modern baling 
presses arc scientilically built, not only to do the work efhciently, 
but also to do it quickly. Theie are two kinds of pi esses used ha' 
the Ixiling of juti', and both may also be used for baling cotton and 
other libres if dc'sired. 1 'he fust is the “ Watson press,” jlhistrati'd 
m side elevation and front sectional elevation m Figs. 14 and 15. 

In these figures, A are the filling chambers, usually alxiiit 15 ft. 
diH'p, B Is a su]')port, tiTined the follower, which is raised when 
required by two hydraulic rams C. Rod 1 ) is merely a guide, and 
is provided at the bottom with an enlarged portion F for limiting 
the travel. The toj) follower plate F is operated by the iqqx'r pan 
of rams (/. Hand-wheel II is connected with the plate or grid J 
by means of jiow'erful jiimons K and rack L. Above the upjier 
floor or ])latform M strong doors N, termed filling doors, are fixed 
to the upper part of thi' filling chamber A, and the wFolc is sup- 
jiorted by strong jiillars 0 and the massive upper and lower 
crossheads P and O. \\ hen the bale is complete it occupies a 
position in the part K. 

1 he ojxmation of making a bale is somewFat as’-follows : The 
operatives take up their positions at each side of the press, wath 
the follow'd* B about level with the platform M. The doors N of 
the filling box are naturally open, so that the fibre may be intro- 
duced from both sides. The follow'er B is lowered gradually as the 
filling proceeds, and by the time it reaches the lowest position 
(that show'll in the figure), the necessary amount of material, as 
well as the cloth with the bale mark printed on, has been entered 
through the doors N, and the latter are then closed. Hydraulic 
pressure is now applied to the rams C, which uase the follower 
plate B until it reaches its highest position with the material pressed 
against the underside of the upper follower plate F. In order that 
this may be accomplished the grid J would in the meantime have 
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l)(‘(‘n withdrawn coinploti'ly from the rliambcT R bv ulaal H, 
])ini()n K, and rack L. Wln/n tlu' lower followi-r plate H h<is pr('ss('d 
th(' jnt(‘ into the iipp('r chamlxa- R, the ^nad J is again uTinned to 
its ])osition in the ( hamber R, and thus snppca ts the jnte uliK'li 
has just ])(‘('n ])r(‘ss('d home by the bottom follower plate Jb and tin* 
latter is now at hbcady to return laaidy for the'iKsxl (barge Tlu' 
bale m ehamb(.a' Iv is now u'ady for the j^rehminaiy lopmg oi 
lashing. d'li(‘ ropes are eut intcj haigths suITk K'litly long for eneiu - 
Img the b<d(‘ s(‘\('ial tim(‘s, and are markecl m tlit' ('eiilre for tlu' 
guidance of tIk' lashers, who Ihrc'ad tin* two ends of the n)[)e b\’ 
nuMiis of enoi moils neialles through tin* uppi-r and lowei sluts 
alternat(‘ly. 3 'ln' hnal jaa'ssuR' is now .ipplual by the rams (1 and 
the u])])er follower jdate h', .ifter which tlu' ngu's are math’ taut, 
the end easing doors S swung out to iehe\'e the side pressure, and 
the bale ejected from tin’ press. 

ft \\ill thus be seen that thi’K' an* two distiiud opiaaitions pio- 
( eeding simultaneously the filling of the ('hambeis and the ro])ing 
and (inal jiressing. Isflitient as this may ap])ear, many nnjaoxe- 
ments luw'e been introduced to e('onomise in time, and to completi' 
the work with a minimum amount of water. 

Most of th(' modern baling piessc-s are now ])ro\Tded with radial 
filling chambers, so tlnit the lilhng and tlu' jiiessing may be ])er- 
formed with the chambi’rs in dilleix'Ul jiositions. One method of 
doing this is ilhistiated in logs, it), 17, and 1<S, which show’ ri'spec- 
tively the mam jiaits of tlu’ jut'ss m a sec'tional side i‘Ie\ation, a 
front elevation, and a plan. 1 he radial filling bcyxc's are shown 
onlv’ m the plan \iew, fiom which a go(.)d idc'a of the' moveiiu nt of 
thi'se chambers wall be gathered. 1 he filling is done m thiee 
stages, and each time a chambea’ is filled it is rotated into the* press 
proper to be ju’c'ssed, as follow's : One chamber having bec’ii hllc'd, 
is rotated until it occujdes a positicai marked C immediately 
over the bottom follow'er plate I), w'hich, along w’ith the lashing 
plate E, lb then pressed ujiwards, w'hile the second chamber B (se e 
Fig. 18) is being filled with the fibre. The bottom follow'd' plate 1 ) 
is raised by means of concentric rams. Ihe inner ram b, big. 17, 
w'orks in the hollow' jxart of the second chamber Cr, and both are 
enclosed in the chamber H. The bottom follower plate D is guided 
111 its upward and dow'iiward movements by the tw’o guides J. 
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When tlu' juils 1) aiul 1'. h.i\i‘ bi'Ui by tlu' i.iin F, and lia\'(' 

rarruul tha inaiciial to ihr toj> of llu‘ ( liain])ai (', lb,!;, it), llu^ fiiitlu i 
iipwaid ino\'cin(ait of tlu‘ tibia (au'>a^ tlia siij)])oi liiiK lni,m'is Iv to 
b(‘ lotatad from tin ir dotted ]>o'-itions to tlu' positions inaikad in 
solid, and tlius tlia in.ilai lal, as \\( 11 as tlia nj>ju‘i ] >ai t of tlia I.ishing 
])l.lta, Is caj)vi1)la of _ baini; foiaad into tha upjHM oi ll\(‘tl b.din{^ 
(hainbar oi ])iiss I mnu'dia ial\ tlia inateaial and tin' uppai 

part of th(' l.isliiiii^ j)]at(' l'^ aia ( laai of tlia siij )poi t iiil; Imue'is 1\. 
tha latter, m \ntua of Ki<i\ itatioiial foua, <liop to tlu ii noinial or 
dotlad jiositions m tlia diawiiiK, and thus foini siippoils foi tlia 





first cliar^a of niatari.il whan tin* bottom follower |>lata I) and tin' 
lashing })l<ita K dasc and , tin* slots m th(“ upper ]).Lrt of tin* latter 
enable it to dc'scand a\'an whan th(“ Imgias K aia hoii/ontal The 
descant of parts \) and \i (omnK'iuas as soon .is th(‘ outlet vah a 
to tha small ram F, F'lg. ly, is ojxaiad Jt is of ('oiirsa understood 
that during the iipwaid and downw.ird movi'inants of tin* lashing 
plate and bottom follower jilata J) a furtln'r snjiply of hbre is being 
introduced into the second ladial ( hamber H, Jbg. i(S, so that il 
may be riHated over the l.ishmg ])lat(‘ as soon as, or immediately 
after, the latter reaches its lowest jiosition. The inlet valvaof ramtj, 
Fbg. 17, is now opened, and the w'atia forces both rams and the 
second charge of material into thi* fixed press L as Indore, after 
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which tlic i.un^, follower plate D, aiul lashing j^lah* Ii, dt"^('en(l in 
ord(‘r to tak(‘, in d similar inaniK'r, the thud and last charge fiom 
('hainl)er A to its di'stination Wlaai tlie three ('hari^i's lia\'(' been 
thus forced into the ii\('d piess I., and while tlu' paits J), JC, and J 
are still in their hii^du'st ])ositions, th(‘ wlioK* is siipport('(l 1>\' slides 
M, h'trjs. It) and 17, which are pushed into the "slots in ])illais N, 
and thus pass nndi r the extieniities of tlu' j^iiides ). d'he nisiation 
of thes(' siipj^ioi Imp slides M by means of le\ ei s ( ) and 1’ and aim (), 
icsiilts m .111 upwaid mo\’(‘ment to ( oniK'ctmir-i o<l K, and tins 
clearly rotatis hweis S, '\\ .ind T, ,11111^ \' and \V, and le\'er X. 
the upward mo\eiinmt of conn(‘< tm^^-rod 1\ lesults in Iht' with- 
(h.twal of lo( km,ri jilati's so that the nppei or linishinj^ lanis, 
wliK h aie enclosed m th(’ top ('losshead and attaihed to tlu' ii[)])('r 
follower ])]at(‘ Z, may desc'eiid and a]>ply tlu' final piessnrc to tlu' 
bah' J^r('\'ions to this motion, houc\ei, tln' lo( kini; lini^ers Iv an' 
rotati'd, and the* bottom follou('r and kishiiii^^ jdati's suppoit tlu' 
bede Will'll tlu' Imal jiressim has been .ip])hed, thi' ropes an' 
ad]iist('d, and tlu' bah' taken out leady foi .i new bale to bi' niaih' 
in pn'( isi'ly th<' saiiK' rnaniK'r 

It will !)(' obsei \'('d that thi' nisei lion of tlii^ loi'kiny slides M is 
acc'ompaiiK'd with th(' withdrawal of hakiiiy plates and rue 
(’tvsa. W’lieii th(‘ latt('i aie suppoitmy^ tlu' n[)p(‘r follower and 
lanis tli(' \'al\a' j is open, so that if tlii' inlet \al\(' to thesi' nuns be' 
ac('ident.dly opi'iK'd, 01 ojic'iied at tin' wioiiy^ time, the inrush of 
wntci may ('sc'ajx' by the \'al\<‘ 2, and thus pn'\ent damaL;('. 

Although tlu' snj)portmy tiiiyn'i's K .in' pushc'd iipw^anls by tin' 
matc'iial, and fall 111 \ iiiiK' of tlu'ir own wi'iyht, tln'y in.iy, if in'cessity 
aiises, b(' in.nni.dly ojienited by h.indh' p Idy 17 \\d\'('s 4 art' 

naturally jnoMded for tin' \'arn)iis nuns, the pipes leading; fiom tin' 
bottom min'r nun h' and tin* npta'r rams beiny shown at 5 .ind (>, 
whih' tin' wastt' pipo from \al\e 2 is shown <it 7, (undcs and easiny 
doois are not sliown m tlu'si' liyiires, but they arc similar to those 
illustratc'd m connection with tin' {ires'^ alre.id)' shown m h ly^ i \ and 
15. The radial fillmy chambers rotate about jiillar S, h'ly. iS, as 
a centre. 

Perhaps the latest word m leyard to such presses is the modern 
Wntson-Pawcett '‘Cyclone” piess, which may In' consideri'd to 
be a practically perfect combination of mechanical and electrical 
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'I'his tNjM' of pi(‘s^ Is in iist^ at inany^of llu* inodciii balin^^ 
stations, and lai^c- (luaniitus of niaioiial .nt' tiiiiUHl out in a roni- 
]>arati\a‘ly ^Imit tnno 'Iht' pioss nm^t of luinssiU' Ih' con^ti iictod 
in a \(M\' substantial wav. It is o.isil\ opriatod, can Ix' luii a 
coiisidcrcdilc tiiiK' with litth' iisk of brcakd<'Wn, is c(ononiu'al ill 
w'at<‘r ('onsuin)dioii, ^uid najinn-s a ininimuin nuinbci of w'oik- 
p(‘Opl(‘ to in.inipul.iti' tlu' \aii()iis njx'ialntns Idoin tw^nt\' to 
thirty bales ])( r lioni tan lit' pa( kt d and tinned <»nt of th(' jmcss 
whu'li Is ilhistrali'd in h'lj^s and is, but witli the iinpioM'd 
\\ .itsond'aw eet t “ ('vrlont' ” ]>icss workna; in dnpluatc, and with 
pn'ssures u}) to ()ooo oi 7000 lb jx-i s(j ui , it is pdssible to p.ic k 
1^0 bales ])(‘r hoin, atid to ('ontiniic at this late foi lonj; inns. It 
is usual, howe\(i‘, to pai k about si\i\ bah's jx-i honi, 01 one ))er 
nnnutf', in a sin,i;l(' piess 

'bills 1110(1(111 .pK'ss t inbodu s pnntuallN all tin* f^ood points of 
till' othi'i' ]ii(‘s^rs, im hiding soincwh.d sinulai ladial boxes to tliosi* 
shown 111 I'l^^ 18, and thcsi' boxis, 111 (onpiiKtion with th(‘ other 
iiiei'hanieal ]»ai Is, pi a nut ol tin* i on t unions a< tnai of .dl the sci t loiis 
of till' pri ss, thus eihdiliny the \. moils opi i.itions to b< i ondiu led 
sinniltaneousK' The laiiis for tlu' I'lnal pnssini^ .iic niidci the 
fixed piess, so tliat tin* nppei part only i>f tin* lilhn,y ihainbeis 
lotates to plate thi' nialeiial in the lixi'd ])iess. A \eiv 
of th(' nainie and coiisti iii lioii of the lilhiif; boxes, the lotatiiif.^ 
chainbt'i’ or jna'ss, and the iMsm;^^ door, will be obt.iineil fioni biy Kj. 

Plated in elosi* pio.xnnUv to the press is a jiair of laiyi' siales 
in wluih the 'leipiisite (jiiantity of in.iteii.il is weif^lu'd 1 hi' libre 
Is then taken, ainl jiart of it is tlepositetl on eai h side of Hh' lilhiif^ 
.chanibi'i', wlu're it is eiiliaed through tlie ()])< n doors of the inojiera- 
tive box (say A, in b'ly. 18). 'bins li/^nre is at tually the jilaii of the 
press illustiated in Ihys. i() and 17, and is refeiicd to In le siinjily 
to show the positions of tin* rotatinf.t P^^i'fs, whith opt'iate siinil.irly 
in both types of ])ress The material is spread on the bottom fol- 
lower plate as the latter is desceiidmi^, until .400 lb. has been adtlt'd, 
and upon the top is jiknasl a jiu'ct' of cloth, usually hessian, with 
the bale mark iinnted thereon. The dotirs .irt' then shut, and the 
]irelimmary jiressnie applied. The ram forces the m.iterial into’ 
the upper liox, and the lashmj.^ ]ttate is locked m position by the 
angle plates shown at the bottom of both boxes. When this is 
PART I. D 
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(loip ill.' aic <1 tlnoiii^h IJO In biiiiL: tlir Ix'X b, bii; iS. 

ai)n\(' tile IiIIihl: ( lianibci tn lake tlu' nnc whuh lia^ in'-! la't'ii 
filkd to th. position maik.d I’, for llu' pi<linnnai\ la^liin- >'f tlm 
b.d(', ami I" ])Ia( n the niu w ha h lia^ in'-! k ( ( i \ t d tlim ja < Iiiiiinai \’ 
ladinip iiiid.i llir (i(.--laad nt tlm pi.-- \Uc\ llir pi . Iiiniiia i 
kmliiiia 1 - ( onipk't. d. thr bo\. - ai. lolal. d tlinaiidi a fiii ill. i iJn , 
wlmli .aiiit- ill. pailialK pi.— <d an.l 1 i-ln d bal. ml.. tli.‘ pi.—. 
^^ll, I lilt' linal ]a. — ui. i-.ippli..l III- b.d. w la ii lin.dK pi.— ..1 
and !a-li. d, i- pull, d .u pu-la .1 out nf lla pn nil in iiu lin. d lail-. 
fn.ni will, li 11 dmp- llii.-iipli a Iml.' ..ii m a < liiil. . md ' n i. a. la s 
the llooi of lla 1. .\\ < 1 -1 < .1 . \ It will 1 liii- b< -( . 11 1 lia 1 1 la- foil, tw nip 
op.iatmn- aic p. ifninad -iiniiltaia on >1\’ in bo\i \, l’>, and ( . 
kip iS 

A 1 Ilf fillinp « ti til. . 1 la n lb. 1 - w it li lla 1 a .a 1-. ot pi 1 . ' , and ill.' 

pi. Innniai \ pi. — iii" , 
b) 1 la pi . Innin.n \ kmliinn 
(' 1 hn tin il pi. -"Ilia ind lla linal l,i liiiat 

Siia ( ill. 1 a 1 a nt di ll \ . I \ m .i ppl "Mlil.i 1 < 1\ nil. bal. p. i iniiiiil. , 
It follow- lli.H tla ...inpl. l.'l b.d.' .11. b. nip .onliniiall\ d. Ii\(i..l 
to and i(nio\.d fnaii lla bell.iin ..t lla .lint. W la n i.iii.i\(.l 
t la am 1 a k< n In b. na .i-ni . d .i la 1 w . ipli. d b\ la . n . < 1 in. ,mi n . i - 
and wiiplai- -.till fioiii tla ( laiinb. i "I ^niiiiiai.. P. fnlli! tla-.' 
duties f.M ail pit.' \slia li l- t" b. . \poi 1. d 

It lln\^ nnl\ iiinani- to t.ike da-'. b.il<- tn tla -ti.iiiam, i.,id\ 
tn b( de-pat ( h. <1 in lla n . 1. -1 ni.i l a .n With lla piadn.ilK in. i. .i-inp 
<1. inand fni jiile, and tla Imp. (pi.intit a - w ha li ai . \ . .i 1 1 \' . \ p.ni 1 . d 
fmm I IK lap it i- niiK natnial to . \ p. . t th.il tla pi . n nt < la v c nii - 
dltinils am (pule dph'ent finlii tlin-e wliall p!.\ailed ill the d.l\s 
when tla' ( nnij)aiat i\ « 1\ -naill -.iilmp \.''-.ls (nii\evtd tla jnle 
from India t.) tlie pnit- nf laaidnii aial I)iiiide.' \t that time 
tile work nf palheimp iij. the lihie, and the aitnal njiei.itinn nf 
bahnp, were not dnia- -n (pia kl\ , la itlier w.i- the delixci v a- nipeiit 
as it Is at piesent, iinr -n di\ . r-i ly disti ihiiK d. It wa- a ( nnminn 
nedirriiae for a \ essel tn lake anythinp frniii .So U) TPo days to 
make tlu' pa-^ape fmm ( ah utta tn Dundee, and the jieiind duiinp 
whicli jute was landed in Dundee extended n\ er seveial months 
in fact, nearly tlimuplmut llie year. The carpams now ari' exreed- 
inply large, and somctinii'S reach nearly 50, (xm) bales; the jiassage 



36 JUIE AND JUTE SPINNING 

IS ma(l(; 111 2O t (3 45 (Liys, and the deliveiy limited prac- 
tically from October to March. Immedi<ilely the vt'ssels arri\’o m 
Dundee jinparations an* made for unloading. Ia)ng chutes are 
[)laced against the suh^ of llu‘ vessel. 'I'he bales, after being lifted 
from the hold by a small hydraulic engine, aie de])0sited at the top 
of the chut(', down which they slide, to be cNiieclitidusly removed 
by tlu‘ dock labourers. 

"riu‘ wc'ighing of 10 pel cent, of tlu‘ liales is umlertaken by the 
haiboiir oHicials for tlu' ])Uij)ose of lixing the dues — hence the term 
“ haibour weights.”^ It is also customary foi sonu' representative 
of the buyer to attend at the wh.uf to sis* tlu'se baits weighed, and 
also to st'e that th{‘ coirtad marks art' rt'ct'iced. in st)mt' cases all 
the belles art' w't'ighed. Whi'ii this method is adtijited a small 
charge per bale is natuiMlly made. 



(ITAPTER HI 

MOIIVr POWl'K, AKR\\(.1M1\1 OV MSMIIMRV IN \ 1 VPICAI 
JIM Mill 

Ont: of tlu‘ first considcialioiis in llii' ('(|iiij)nh'nl of any inodcni 
spinnin.i; mill is that of tlu* inoli\(‘ powoi, not onl\' with k l^mkI to 
tha initial < ost and the aidual hoi s( -jiowcr of tlu' ])i.int, l)iit also in 
repMrd to tlu' (pialitN’ of (hr dii\(‘, and tin* piohahh* (xjxnsi' of 
ii]da'ap. Tha nunhinaiy in a jiUi' inilh and pai tu iilai ly tliat for 
tlu' aardinp" and su])sc(jn<'nt pioaasscs, ic(|nn(s ;i st(adv dii\a; 
fortiinat('lv, th<' sonnas of power now' axailahh* ara piaatai than 
OA’ar owiiif^ to tha da\alopinant of angiius of \anous t\’])as, .is wadi 
as tha inathods of (d(‘Ctri(al diiMiip^ fioni ('uro'nt jirodina'd )>y 
piiblia, private* oi by local iiow’er paia'iatinp^ stations. 

For soma cohskU rabla time* after tha method of obtaining laiwar 
Iry waiter and ^ water wln'i'ls w.is j)i .Kin ally (‘limmated by steam- 
power, it was almost a nnn'i’is.al custom to ha\(‘ w’Ik'i I geaiing fiom 
the engiiK' to the* mam sh.ifts, an<l tlu'ii to (ommunu'ata tin* motion 
to secondary sliafts e-ithar by similar gearing oi by belts. Water 
pow'eris still used in <a few phu as, but, in geinrai, the resulting (Irivi* 
IS far too erratic for modt*rn j)re]>aiing .ind spinning machinery. 
And although the abo\<‘-mentioned nndhod of (oinaying tlie 
motion from the stt'am (*ngm(‘ to tin* siaondary shafts of tin* mill 
possesses certain advantages - there* an* still a few W(db('(jmpped 
mills in which the ge-ar system pre'vails it is e,x< ejitional to find 
such equipment in moeh'rn pi (‘paring .ind sj)inning mills. 

Speaking generally, there are liv(* souiaa-s fioin which the neces- 
sary power may be obt.imed, vi/., wati'i, g.is, oil, steam, and eh'C- 
tricity. The conditions which w'ould h'ad tei tin* selection of any 
one or more of these lluids would natiiiallv de‘pe*nd, vifcr aha, upon 
the proximity of the* work to a che-ap and efficient supply. Great 
developments have been made m the construction and efficiency 
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of oil cnf^ones and of suction gas plants, but the apidication of these 
tyi)es to tlie particular purpose of generating powtT for driving 
jiite mills is, as yet, inlinitesnnal \vlieii compared with the various 
types of st(‘ain engines and the most uroderu electrical drives. And, 
excc'llent as the thri'e former are for eJatam cases anil under special 
conditions, we jirefer to limit our remarks to file* driVes obtained 
by iiu'ans of sti'ain and eha tiicity. 

'J'lu! following modern sources of eneigy obtain. in the various 
]ute mills • - 

C'orniioimd suU* by side condensing, or cioss compound 
horizontal isiginc. 

('ompoiind condensing \’ertic<d engine 

rompound tii])le condensing eiigiiu*. (This type may have 
a turbine auxiliary for low' pressure if the mam engine has 
been designed to suit this addition.) 

'rurbine. 

'rurbo-electnc. 

hdectiTcal dri\'(‘ for mam shaft. 

Direct electrical drive on various shafts. 

Individual electrical diive direct to machine. 

In many of the largi' nulls, compound engines of modern design 
are installed, and since reliability and ste.idy lunning are so essen- 
tial, the engines are usually (Tected with a safe margin of power to 
meet all demands and to overcome any irregularity in the pow'er 
demaiuh'd during tin* working day. 

Messrs. James Carmichael cS: Co , Ltd., Dundee, have probably 
equipped the majority of jute mills in the world with steam plants. 
One of their modern comjiound side by side or cross comjiound 
condensing hmizontal engines, capable of dcweloping 1500 horse- 
jiow'er, is illustiated in Figs. 20 to 24. W'e ha\e chosen this par- 
ticular j)Ower in order to show the size which is desirable for driving 
all preparing and other machines for a mill containing approximately 
10,000 spindles. 

The high-pressure cylinder A is 26. I in. bore, while the low'- 
pressurc' cylinder B is 55 in. bore. The steam is admitted to the 
high-pressure cylinder at practically 170 lbs. pressure, and through 
the usual connections imparts motion to the cranks C and D, 
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Fig. 23, at right angles to (.mcIi oilier, on tlu‘ main shaft !■. I'he 
main shaft K, nj)on whieli is fixed the m.mi dii\mg loju' jinlf \' h', is 
supported m the beaimgs (i and H, log 22 Yhv (oniuitious 
bc'twi'en the cranks C and 1 ) and tli«' evhndeis A .ind H aie lag 
shown m tlu' figures, but jiart of th«‘ ^hde lod of llu' high-[)i cssuk^ 
cylinder is sliown at J, log. 20. 'I'lie ( r.mks aie 2 ft. (> m , lliiis 
giving a 5 ft stioke, .md tlu* killti, with se\ent\’ owolnlions j)ri 
minute of the i»}h^ juilley ly repii's^nts a sjx'cd of tlu^ piston of 
5 ft > 2 >. 70 700 ft. pel iiimuti* 

The maxiimim joston spi'cd 1 ('cominrnde<l 1^ appioxim.iteI\' 720 ft. 
])er mmut(‘. 

The diameter of the mam jiulkw k' is 22 ft , ( onse<|U(Mitl\ : 

22 ft. X J'idib X 70 r p in - jbg.S ft pel ininutc of tin' main 
dri\'mg iop(‘ 

For ceitam pm poses tln'ri' .ippears to hr a t(onlenc\' gieatly to 
increase the speed of the mam dn\ mg io|)(‘s, e\ en up to and e\( eed • 
mg 7000 ft. j)er ininuti', lint tin* abo\ ('-iiientioiied 1 1'( onmu'iided 
sjx'ed IS common m nuiny t(‘\tile mills, and is, acaoiding to ('. N. 
Pickworth’s table of spt'cds, tlu' most ejfKient one It is stFloin 
exceeded for driving pur{)os( s m juti' nulls, and siu h a s])('ed with 
2 -m. diameter roj'x's is capalile of dc‘V(‘lopmg a littk' o\’er f)o h p. 
per rope. It is usual, howe\(“r, to adopt <i slightly lowf'i wdiie ])(‘r 
rope, and twc'nty-eight roja s aie often used foi de\ eloping i 500 ]i ]>. 
All things considered, wa* think that theie is <111 <nl\antag(‘ m using 
even more ropes for this ))()wei, and m the ilhistr.itions wiiich we 
have sufimitled there is gi-gioovaal dii\mg jmlloy t)vei this 
pulley F, and ovc'r tin* sinallci ])ulley K of (> ft <S m diainetei, aie 
si'ventcen rojjes L Ihe siinilks pulley K < ominunn .ites motion 
to the mam shaft M of tin* spuming de]).ii tinent Otln'r liftcen 
lopi's, not shown m these' hgures, but which will appeal on .1 inin'h 
smaller scale m thc' null jikin, drive anothei j>ullc-y ui (S ft 2 m. 
diameter, this latter juilk'y is situated to the* lift e)f tlu' mam 
pulley F wath regarcl to lags 20 and 22, and tiausmits the powiT to 
the remainder c)f the' iiiai hinery. dlie condenses is outlim-d at N 
m Figs. 20, 21 and 22, and is o])erated from the tail-roel () of the 
piston of the low-pressuie cylinder H, an arrangement w'hich is 
advisable m an engine of this t\pe. 
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A s('('ti()n of run of tlu* main lopc pulky F on an onlary^od 
scale; a|)])cars in 24; tlic illustration shows two complete 

grooves formed w'lth an angle of 45 degre't's, as shown by the two 
converging line's W In jailleys for smaller ropes, this angle is 
sometimes maele' 40 de'gre'e'S. 

W'hen a ceinsieh'rabh' number eef dihe-rewit ele'partments aia 
drive'll fieim one' source', say fiom a large' engine' siieh as any eif the' 
al)e)\’e'-me'ntione'el, the' t ransmi'^siein of the* gieiwe'!' may be' by nu'ans 
of whee'l ge'aring, wieh' be'lts eir reejie's. Dining by e'lthe'r stiaight 
or he'he.d wlu'e'ls is jieisitive', ie'(|inre's le ss space' be'twee’ii the' es'iitre's, 
is suitable' feii e hanging the' ehie'etiein eef meitiein if ne'cessaiy, is 
preieif against file' anel at meesphe'i le' e hange's, is pe'rfeaineel with a 
mininuim amemnt eif fiictieai, an<l the' install.ition, ineduehng the' 
femnelatieais, is usn.dly \e'iy substantial. On the' eitlu'r hanel, it is 
neiisy -- altlieiugli this eh'fe'e t e'xee'pt ein in. nil ehu c's may l)e' miiu- 
mise'el by the' use' of weieieh'ii or r.iwdiiele' te'e'lli ;inel liable to bie'ak- 
deiwns in\'e)l\’ing fre'epu'iit re-jeiiis e>r rene'wals ed jiaits, re'ejuire's 
liibrieating fre'e|ue'ntly, iiu'eeh’es a gre'.it initial ceist, anel usually 
de'iuanels a e'eaisiele'rabh' .imeiuiit e)f atti'iitieiii It is pre)l)<d)ly ein 
acceiiint e)f these' elisaeh'ant.ige's that this lue'theiel of din ing, e'xe e'pt 
whe're space' is un.awul.ible' feir eitlu'r niethoels, has be'e'ii practically 
sut){)lante'el by reipe' ehuang d'he' initial e'ent anel the' elilliciilty eif 
hanel hug \ e'iy wieh' aiiel king be'lts aie' .dso cibstae ks te) the' aeloptiein 
of lielts fell' m.im dri\'es. 

In practically all moelern ste'am-elri\’e'n nulls, and m nearly all 
others where the elrn'e is not abseilute'ly ehrect te) tlie' shafts, the' 
nu'theiel e)f ehiMUg by means e)f re)]a's obtains. Many of the' diffi- 
culties in e einne'e tieiii With pe)wer transmission m jute mills have' 
be'e'U due' te) the uaireiw’ margin e>f jiowe'r which the driving arrange- 
me'iit has be'e'U c.iji.ibk' of transmitting Any defect in this rc'sj)ect 
may be' much moie satisfac torily solved with ropes than with any 
other me'thod, ])rc)viek'el that sufficient groove's are a\ailabk' in the 
rope })ulleys, eir that space is available for an additional pulley. It 
is paitly for this reason that we advocate thirty-two ropes instead 
of twe'uty-eight for the engine illustrated in Figs. 20 to 24. Im- 
perfections exist in all tyjies of material, and, although all ropes are 
made as perfect as it is jiossible to make them, and also testc'd, it 
is (juite possible that one or more may, through some unforeseen 
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cir( inn-'taiK f, iL;i\a wav at an inoj^poi tuna luoinant If tlia luaimn 
of I'ow ( r Is sullh lent I\ ^laat , li an oca ui i aira* would not sansibK 
allt'r the rtliaiaiK \' of 1 1 u‘ dn\ foi tlia slnn t tinu' wliu It must (’l.ij^sc. 
without sto]-)|»ai^a' of tiir woik^, Ix-foio llir di‘f*Hti\a oi woin-out 
lopa OI io))rs^( anj)c laplaiod rinai aL;.un. it is bcltoi to h.oc an 
extra loja- than to U' ( oiupelled to use mpc dK'ssinp, foi , with the 
additional powei obtained b\ the (xtia lopo, it will not be so 
esscntrd to keep tlic i op, s \,i\’ tipllt With the ( oils, (jiiellt O plac llip 
and tunporai\ spin inp so ,»ftin found (onipulsoi\- on ])0(a oi 
ineflK K nt dri\ es 

Ropes of l.iiLte diainetei arc' often of .ureat ad\anta,L;e loi U'^c' 
on lai pu' jiiillc \s, blit it is s, Idom th.it .i di.iiiu tc'r ot j in is exca cdi d 
for lopes foi (, \ti],' woiks, and tile'll' .iie used onl\' foi ti.insuiittinp 
till' ]H)Wc'r fioiii the' 111. 1111 shaft to the s,-, ond.ii \' ones Kojxs of 
^ I ^ m , anti i in di.inietei .n e used at » okIiiil; to c ii i nnist .uit cs, 
and, altlioupdi a '•pi'id ctf fiom f^oo to 5000 ft jx i niiiiute is often 
1 ec'f iinnieiidc d foi in. 1111 diixc's. a lowei speed 111. ly olit.iin foi lojx's 
on tlu' })iille\s oi set Olid. ii\ .in<l otlic 1 sh.ifts 

ft Is a Well-known .ind l.iipel\’ obsened luh' tli.it the dianuti'r 
of the sin.dh'st jiulley sliould be at 1< .ist tluitv tiiiK's that of the 
io[)(' wiiK li runs on it , and I)c t Ic i lesults would pi ob.iblv be at lne\ ed 
if the diameter of. the pulley weie foit\’ times the dl.imett'I of tin,' 
lope. Siiu (' t olton libic' is mor<' Ih xibk' th.in heinj), it is n.ituial to 
('xpet't that lujies math' fioiii totton aie eminently suited for small 
pullers, but for laipc' piilhvs, lopes ni.ide fioin Maniki libie pi\'e 
oxec lli'iit results with a minimum .iniount of attention an<l expense 

fn all (Uses it is .nUisable, if .it all possil)],-, th.it tli(' top ode 
of the' ropes should be tlu' sl.n k side*, as indic.itid in i'lp 20, so 
tint a maximum puij) of tlu' jnillev will bi' obt.iiiuxl , ,nid it is also 
ach'isable that all sjilieiiip^ and li\int_t should Ix' peifoinied bv 
(.‘Xpc'ru'iu ('(1 w’orknu'ii it is the (hc.ijxst w.iv m the end W hen 
the dru’ing ropes go in IxUli diii'i tions, as would obtain pro]).Lbly 
in the complete eijuipmeiit for tin* engine illusti-ited in big 20, 
and as actually obtains m tlu mill pi. in to be ilhisti.ited shortly, 
the tonditions mentionid in the Inst jcirt of the .d)o\c seiitenci 
cannot possibly be fultilled 

bive JO ft. by 8 ft. Laniashire boiliTs, oni' as a reserve, an 
required to supply the necessary stiam at 170 to 180 lb for the 
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motive power and for heating purposes p;enerally, and Figs. 25, 26 
and 27 illustrate one way of arranging this important part of the 
ecjuipuK'nt. The five boilers, with plan view of top fittings on 
OIK' of them, are shown at A, B, C, I), and E, in Figs. 26 and 27, 
while tlu' dotted part at 1'' represents a position rt'sen'ed for an 
additumal b(jiler if and wlu'u required, d'he .economisi'i* pipes are 
illustrated at (i, Fig. 2b, and it will be sc'i'ii that there arc' li\e sets 
with ninety-six pijx's in each set the whole being c'luioscd 111 the 
Usual chambc'r H. h'our ol these' sc'ts are m section, while the 
lifth set, the one on tlu' h'ft, shows tlu' methanisin for driving the 
scnipers ; the lattc'r ('ncircle all the jiipes, and since thc'V move up 
and down, the soot is preventc'd from accumulating on the pij'ies, 
and thus prevented from rc'ducing the efliciency of the plant. 

The w’atc'r from the pumps ('liters the ('conomiser ])ipes by 
pipe J, and, following the' direction indicated by arrow K, passes 
through all the sets (i and emerges at L to bc' ultimately conducted 
to the pipes M at the fiont of the boilc'is and <idmitt('d to the latter 
w’hen nc'cessary. During its ])assage through the' various economiser 
pipes Ct, the' watc'r is heatc'd, say to a tc'inperature of 220'^ or more, 
by the heat from the Ihu' gasc's and by the llames which enter the 
economiser chamber ?{ at N and jiass betw'ec'ii the groups of pipes 
in the various sc'ts (1, the llames and g<ises linally enter the chim- 
ney (). If the economiser is out of order or under repair, the water 
may pass ditectly fiom the pumps along the front set of jiipes M 
to the boilers in the direction F. 

Fig. 2b is a front and sectional elevation of the boilers in which 
the lx)iler A is an xirdinary one pro\'ided with the usual fittings. 
It will be understood that the lu'atc'd water, or cold water if the 
economiser is out of action, enters the boiler A through \'alve (j. 
In this jxirticular case', the jnpc' M is slicnvn coming from the floor, 
whereas 111 boilc'r 1 C, the corresponding pipe M is shown coming 
from above, both arrangements aic' common. The latter boiler 
is illustrated as being fitted with the Meldruin, Bennis or other 
mechanical stoker. The illustrations B, C and 1 ) in Fig. 26 are 
sections through the places marked with the corresponding letters 
ill Fig. 27. The j^artitions marked R in four of the boilers, and m 
the reserved one, are sometimes omitted as shown in boiler B. 
The space S in front of the boilers is naturally meant for the coal 
supply and conveyors. 







MOTIVE POWER. AKR.WC.l- MLNT OF MACIIINFRV 


•i;> 

I'lg. 25 is a longitiulin.il elevation of boilei A, and '>lio\\s ni 
Idition the economiser pi])es, (lu* eli.iinht i foi holding tlu'in, the 
eehanisin for opc'rating tlu' scrapi'is, and lln- usual boilei lutings 
The frontispiece illustrat('s (jiiiii* an np-lo date powei plant , 
Is a tiiibo-gc'iierator of 1000 kilowatt (apa(it\, .in<l snpplus (lie 
)wer for all thehnac'hinei \’ in tln^ llillbank [ule Woiks of M(ssis 
iim‘s Scott cA Sons, Ltd, Dundi'c. In the nppfi jToto tin' 
iibine on the left is ('onni'c ti'd bv a shaft to the rkctiu' gcinaatoi 
1 tlie right, and the latti'r pio\id('s tin' i in lent foi tin' inotois 
In' separate condensing ]dant is ilhistiati'd in the low(‘i |Toto 
ith the necessary pnnit)s for the tnibiiK' 'I'he centtifugal pnnip 
1 the left is for the cooler, while tin' h'cd pumps for the boilei an' 
1 the right The m.iin cabk's an* shown ('le.nly on (he extienu' 
gilt of the lower photo; these cables lead to tin' above-mentioned 
otors which drive the shafts foi tin* spinning and some other 
apartments, suitable coiipluigs being litti'd to the motors. The 
‘gatives weri" taken wliiK' tlu' engnu' was m motion, and tin' 
■productions indicate cleaily tin' steadiness of tin' diivi'. 

d'he condensed st('am from tiu' eiigiin' is mi'.isina'd as a test of 
le ('l'fi('iency, and tin' following t.ibk' of particul.im, as the result 
[ two tests, may be of inteiest • 



1 . a \ 

1.' t n 




Dates of t\\<i tests 

22 111 -) 

2i I-I.H 

Kilowatt load 

<)')(> 

X lo 

Steam ])resstirc per sqnaio iiu h lbs .ibsolute 

I ;o 

1 5 7 

Steam temperature de^iees luih 


1 1“ 

Condenser pressure per stpiaie nn li lbs 

absolute 

(r,SS5 

I 20 / 

lemperaturc ol ingoing eirculating u.iter 
degrees Imh. . 

02 

7^ 

Temperature of outgoing cinailating watei 
degrees Fab ... 

7s 

'^t 

Air Pump Discharge degrets I'uh. 

7 s 

X 7 

Total Air Pump TJischarge 111 lbs pei hour 

I 5,000 

15.57^ 

T(Ual Heat m Steam 13 T V per lb 

1.207 

1,240 

Heat reiected • BTU 

1,0 g> 

I,oof> 

Available Energy • B T 

37“ 

^25 

No of lbs of Cooling W'ater per lb condensed 

70 s 

St 

Total no. of gallons of cooling water jier hour 

I 0 <), 0 < 

I ^ 0,000 

Pounds of steam per kilowatt hour 

15 s 

10-15 

1 urbine Thermal Efhcicncy 

0 5.S, 

o-5pX 

,, Standard 

0-5X0 

(j’(X)Z 

Condenser Efficiency . 

0-2X5 

0-2b2 
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Wliilt' all ]:k)\vci' plants am nsually coinparod for economy (ady, 
the (piestKai of erfieiency of the diivr is also very imjiortant , a 
-.pinninp^ mill may give guMter eriicicmy and prothiction at a 
-^lightly higlu'r steam or pouei (on^imrption than is consideiaal 
economical fioni other n'specAs since nmformity of spei’d may, 
and iisiially^k^, rT’suk m a low ])eicent.ige of wastes 
/*" Several' mills are* now diueai eaitiielv by nu'ans of ele'cti icit v, 
and if wrk^p pd^vea 'again becomes impoi tant , it will be as a g('nei at- 
mg vigeiit for c'ka'trical jauposes Although oiu^ hogt' motor is 
occasionally adojited for diix'ing all the' mae'hineiy m one Hat oi 
dejiartment, the gene'ral j)lan apjie'ais to be' gonip dii\ing, aiul 
often hiu'-shidt driving as m the' ease' e)f the' tin bei-e-le-e ti le- eliive* 
4 he' meitois are usually hxe-d on the' e'luK of the* shafts, unle'ss low 
speeds are' desirc'd, in whieh ease' the'v may be' spuate'e! on the' 
lloor and the necc'ssaiv spe'e'd-^ e)f the' shafts obtaiiieel by suitable' 
leeliKing g('ar, Occasieinally the' \Miie)us maelnius aie' individually 
elnveii by meitois of suitable' powe-i 

4'h(' machine's in a lute'-spinnmg mill ,ire' se>me'tinu's e lasse'd and 
aiiaiigeel m what are* te'rme'el “svste-ms,” e'.u h s\ste‘m e eensistmg 
of eiiie' breake'i’ (.ard and twe) rinishe'r carels, eer twe) bie.dvei eaiels 
and thic'c' linishe'r carels, and the' ne-ee'ssaiy numbe'i e)f machines 
of vaiious types whiclrarc' e'ajcablc' eif dealing with the' eaitjiut freim 
the- three or hv v c ards as the' e ase' may be' it is e-sse-ntial for v aiioiis 
reasons that the^ machine's she>uld be' so airangc'd that the' woik 
may bc' continuous- i c , the' proehi(tie)n from the' mae'hines should 
always move iii the- same direction, fiom one c-nd to the othe-r if 
the null is one storc'y only. If built m Hats, the* same' jiiogressiein 
should be maintained, so that no pait of the mateiial m proe ess 
of manufacture may travel eiver the same ground twiee*. 

Fig. 28 illustrates an arrangc'mc'iit of the first type of null, the 
various departments and machines being mdicatc'd as follows 
A - the yar<l. 

It - boiler-house, ceiiitaining li\c boilcis ami space for an exlia e)ne 
(sec also big. 27). 

C ccone)iniser ch.inilier 

D --- engine-house containing compound side-by-side engine of 1500 
h p, (see also Figs 20 to 2^). 

K ~ mechanics' shop 

b roadways in julc store or wareluni'^e 

- piles of jutc in bays i to 2.p 
fl ~ batching-housc. 
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Ixalo-oponini^f in.irhino. 

^ s()ft( in.K 

1 I l)r(Mkoi c.inls 

2 I ImislK'r e.U(N 

I i(> 1st dr.iwiii” fi.vnu's, 2 IkskIs 

1 20 ])ush- 1 ).ir or spii.il 2inl di.iwin'^ fi.iiiu's, 2 ho.uls 
f 20 io\ iiil; fi.iiiU's. -,() and s]')inilk’s 

] ,, ,, I o r s i ( 1 \ 1 n '2 • t 

\ 1 ,, flame foi ,1’dl spinning 

]i ins s])inmm^ li.nnrs, So spindles on eac h sale 

2 j'l.nis stop motion tw istmo imu bines, no spindles on csk li side. 

S p.iiis loll 01 spool windi IS, j(.> sjandb's on <-a(.b sale 

10 pans (Op w indin^ imn limes, (>o spnidb s on ea( h sale 

2 linkiiiL; m.n bines |oi m.ikim; di\ \^al])s or cbaiiis 

in ilonhle KS'line imubines, 2j pel sale 

i(»jK‘ ia< ( 01 alb‘_\ 

w a ti'r-t 1( isets 

pu ssi's lor ( lotlnmj; 

ash b.isins .nid dunking fountains 
2 I 2 I l>a\s alonp wall sales ot jntc waiebonse, 5 l)i\s show 11 
stolid w 1 1 b 102 bales o I j 11 1 1' in a la \ ei 1 be 1 ei ta lie nl.M spa i es 
on both sab s (h ioad\\a\' 1' l.ik(‘ tie' s.mie nuinla 1 
main lojie jailh \ (same ,is )•' m 1 il;s 20 to 2 |h 
jMilliN on main spminne; shift 

pulleys loi spinnmy sb ilts 


piille_\soii sbalts loi pie]\um^ imuliiiieis 
w ei^biiiy ma< Iniu' 

Siiuh' a mill of tlin aboNt' ^\/c will ( oiisunu' .i})])i o\iiiiatol\’ S^o 
to ()oo 1), ill's of jiiit' I'a'i work on tlio l)asis (d hnssiaii \ains, m 
42,300 to [3,000 liaU's jK'i \('arof litt v woikinif wonks, it isnssnntial, 
or at Inast (U'sirablo, tii.it tlio juto stou' shotild bn laryo nnoiiyli to 
ac'coinmoclatt' this luiinlx'i , and hniuh^ tlu'sn slort's arn of I'on- 
sidniabln si/n Not only should then' !:)(' <ani{)h‘ room for stormy 
the raw' inatmial, but thn vaiioiis “ marks” or ([iiahtu's should In 
so arrangncl that any nmnln'r of bah's fiom t'anh ttiou{'( may bn 
casih rnmoynd whnii wanti'd. Iwinli inctaiiLtular s[)a(n or bay (i 
in thn wmih'liousn is na])abln of acnomniodatini^ 34 bains of 400 Ih 
each in onn horizontal layer, as will bn snt'ii by thn group of i()2 
bains shown in bays i, 2, and 3. 2\nd since there arn 48 bavs 
in all, and the bales are usually piled 14 in height or in onn tier, 
it follows that hold — 

34^t]ra-letv,X 4S.bdys ^ 14 bales high = 36,288 bales, 
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a little less than a yeai’s supply 1 he Ncatieal or tu'is fiom 

i]u‘ roadway of the waiahousi' t«n\ai(ls the wall. oi towaoU tlu^ 
middle of tlm wart“hoiis(>, are diawn fiom in Ka^nlai oidci, ami all 
the haU's in om* tier of I2(> hales aie (4 the s.nne kind oi m.iik It 
m eonsideii'd a wmo plan to Ic.ixr a ^j\n i' of lioin (die to two It ( | 
hetw'ei'ii the bales and tin' walls, -o that the inatt'iial ma\ exp.iiid 
without daniai^in^ tin* walK in ( .mt ol liie wlnn laoa (inaiiiitK - 
of water aie dina'ted to tlu' hah - 



( HAIMKR IV 


li \ic iiiNf; 


'i'lll' lust lot of jut(' whuli aiiivos :il tiio imii v\aioiioiis(' fioin 
the lhnl)oiii is Icikcn to soiik' (oincMiiont j-ait of the slou‘, or into 
<i special room, for tlu' jimjiose of beinp^ examined 1)\' the jiito 
hnyei . d'he ( liaiai ti i istic s of ( ai li lot, as wc'll as the ]ni('e, date of 
aiiival, and othei (U‘tails, aie noted and entc'ied into the “ ]uti‘- 
iniKhasc'” book, oi tlu' " H'poits” book, foi futine i (dm (' ikx', and 
if any dep.ntiiK' has bia n made* m eithei (piahty oi eondition of 
hl)U', aibitiation in.u’ \)v demanded, and if the demand is li'yntimati', 
an allow am (.' be yi antc'd 

A((oidmy to the Sjiol Jnte ^ale Note', tlu* allowaiui’s made by 
th. ’ sc'llei foi daimiyes .tie as nndta - 
((/) lixtcrual Dudui'^c 


T st ( lass (lam.i”(' . 

3'',, of contiac 

211(1 

IS",, 

3ul ,, 

-S",, ,, , 

Ith ,, 

IS"., 

halt-iottcn 



- siuii dam.i^c' to be aseta tamed on deluei v, and if not so ascer- 
tained, oi if deli\er\^ not t.ikmi within fourteen da\s of date of 
sal(', only Ship Sidc' Amount and C'kissifieation (if any) to be 
allow ('d for. 

(})) Iii/i y)ial l)(niu(<^c - This is ascta tamed by ai^reenu'iit or 
arbitiation, but no allowanei' to be made imli'Ss claim therefor 
is intimated to seller within thnty tla\s of datc^ of sale. 

jute should always b(' examined under similar conditions with 
ix'spect to liglit, and, if possible, always by tlu‘ same person. The 
thief points to note are. Colour, sireny^th, length; freedom from 
faults such as specks, roots, muss, runners, rt'd ends. In new jute, 
crop end, damjy or excess moisture should be lookt'd for. 

In some branches of the textile industry the mixing of various 
(jualities and colouis of tlie Siime material, or of difterent materials, 

4« 
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is tcimcd ' 1>1( . ni tlu- )iitr iiuliisti\’ tlu' <'(jUi\aKiit opera- 

tion i'' leiiiied '■ hatelnni^.” and tile ininiltei df halts in [{ pmup 
wliK'h au' taktai fni the piodiiUmn nl a (iitain (lass of \ain is 
in\aii.d)l\ tciniid tin “iiatdi'* llit'wnid " bah limp ” is ns.d, 
li( )\\ e\ (.1 , in a iiinie ( xteiided scusr, and is iisnalK ( ( iiisuKa t'( I as 
an Opel .It mn w liu li i iwl )i .n es .dl pi nt < ss( ^ pi t pai a tni \ to ( a i ( Imp 
In ('nnse(pien( e of the piadiialU liUK.isiiip piowth of tlu pile 
tiade in lepaid It) additional \aiieti(‘s of fahiKs, iIhk^ is a laipe 
\<Ul( iv of dilleieiit \ains sj.im foi tin- tiade '‘'oiiie of tlx sc \aiiis 
aie known 1)\’ some sp((ial (hsionatioii as Kpaids (|iialil\, ( l( 
.md 111 siu h (Mses it is min(((ssai\ to \ai\ tin <|iiahtns ami the 
nniiiliei of h.des of cat h niaik oi <inaht\ foi the haldi At otln i 
turns it m iiiMts-^aix to matt h a paitnnlai \ain, and tnidei snt h 
( IK iimstam es a spi ( lal halt h ma\ lx -eh < it d to suit. Whnlnxti 
t\ pe is letpiiied, a -initial imthotl is followetl A ttit.im iminlxi 
of halts aie aiiaiipttl fot the \ain, and this niinilx i (oiistilntts 
the haith. 1 h(' niimhei is m.nle np of ,i snitahle assoitmeiit ot 
hales lioin tln‘ \aiions niaik'> m tin stoop <in(l tin* haith ma\' ton- 
tam liny niiinhei of halts ioMii foiii np to liltv, <'i e\en mote It 
may hi' ne(essai\ to telei to the “ lepoits” hook in oolei that 
attiiiaU' woik ma\ osull, ami wlnn the Imal stlettion is ni.idtp a 
hatt'li tit'kel ('ontaminp <ill pailnnkiis is ni.ide out ami pi\en 
to the foieinan h<it('lu‘i A l\]»i<al hatth ti< ket .ijijxmis helow 
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Haiciii\(,. Tluic ,'uc two methods of batrlimg followrd in 
the i)re|)aiati()n of jute fihri', .ind tliese are termed “ machiiu'- 
])atehin!:;'’ and “ handd)at( Inn^^ They difter only in tlu' way in 
whuli the lil)r(' is lul)neat(‘d, for in both rases smiilai maclnne^ are 
Used f(a' lh(‘ remaind<'r of tlu' jinxa'ss MarhinG-b<it.( hin,!^ is almost 
iinivei sally ])ia(tis('d m tlu' trade, and is iisfiallv considered to 1 h' 
the better method if siillK'K'iit rare is ex('i'( iscd, <uid icirtiriilaii}' 
so where laij^a' (luantitu's of libri' ha\<' to Ix' tieated Ne\ ertheless, 
a few hrms adheie slra tly to what is teimi'd handdiatt hiny, whethei 
the (juantities nwoh'ed ari' l.iii^e or small. Icai h method possesses 



I'K. 


ad\-antaLt('s, .ind m both rases the marhiius wliidi arc used are 
known as the “ bcd(' ojx'ner” and llu‘ “ softiau'r ” 

d'he machine Icimcd th(‘ “bale ojicncr ” a]:)pcars in a certain 
sense' to be misiianu'el, for its function is not that of opening the 
bak’s, as OIK' would imagine, but that of eriishmg and opening the 
heads of jute of whu'h the bales are composed, m order to piejiare 
these heads for the* subse'tjiu’nt jiroresses, and incidentally to remove 
the loose dust and sand, as well as other undesirable matter w'hich 
may be ('iiclosed in the* bah'. 

It will, of couise, be (jiiite evidi'iit that after tlu' hbre has under- 
gone such a se\'ere foim of packing or pressing as aliead\^ described, 
the constituent j arts of the bale are pressed into small bulk, and 
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tlu‘ lu'ads f)f jiitc, wluai irnu>\(,’(l, appiMr nioio like* ‘^olul l)l()(-ks of 
wood tli.m of and it is in ('on'-cajiicnci' of tliH c'onipact form 

that sonu' smdi proca as tlial pio\idcd 1>\' the b.ilo opoiua' 
noc(‘ssai \- 

d li(‘ loutinp of tlio ]>a1(lnni4 doiMi hiicnt is as follows: d lu' 
hall's winch ('oiislitiifc tin' balih for tlu' dc'sncil kind of \arn aic 
airan/^cd coin ('incnt 1 v foi bciiif^ handled by the fe« dei at tin bai k 
of tin* bale oju in’i , two iL;( nei al \ lew s of one t \')'e of w hn h an' ilhis 
tinted in hii:-' ai) and ;o bi;^^ Jo shows one head of pitt' between 
the ( Mlshine: lolieis, and anothei In ad on the feed tabl(\ whili' 
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Fif^e 30 illustrati's a head of pite bein,L^ deli\ei('d. Jloth \’i(‘W’s show 
dearly the conslrindion of the rollers. 

When th(' bales have Ixa-ii delivered biliind tin* inachine, tin* 
lashing or binding ropes are cut oit, tied up, and plarial on one' side 
for special treatment, and the bale marks colh'cted for future ( hei k- 
ing. There arc f) lb. of ro])(‘s on each l)ale, and (‘ach ro])e is madi' 
from long jute. Then the layers or lu'ads are })lared successively 
on the travelling ajiron of tin' m.uhme, as is chsirly illustrated in 
Tig. 29. ddic actual part jilayixl by thi'se machines will bi' under- 
stood by n’ferencc to logs 31, 32, and 33, wdin h indicate lespectively 
side elevation with details of crushing rolh'rs, jiait sixTional front 
elevation, and plan of the JTitchart bale opener as mack' by Messrs. 
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Charles Parker, Sons <S: Co , Dundee. When operated by a ])('It. 
the iiKichine is pkua'd in and out of aelion ])V tlie usual fast and 
loose* j)ulle\s A and H on tin* main shaft ('. Shaft C c'xte'iuls to the 
other skU' of tin* inachim', and (Mnu*s a pinion D of 15 tia'tli, whieh 
^a-ais with theJaiT^e xehei'l h' of 50 t<‘rlh on stud IS Wheel E and 
pinion G of 1 1 tiH'lh on* ('onijiouiuh'd. and tlu' pinion (i f^ears with 



and drives wheel II of 57 t(a‘th on shaft j. ri)on the shaft J is 
lix('d tlu* front low(‘r erushing rolh*!* K of about in. dianu'ti'r 
over-all. 

Returning again to tlu* driving side* of the machine*, it will be 
seen that a heav’y shreiueleel whee*! L of 18 t(*eth is keyed ein the* e'lid 
of the front lower roller shaft J, and this wheel L communie ates its 
motion in the same direction to the cemipanion back lower redler 
M, on shaft N, through the medium of carrier wheel O and whee'l 
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P on shaft N ; both wiiccls (> and P arc, like wluu'l I., and 

shrouded, and (Mch contains i<S teeth. The hea\ v top iiu^hini; 
roller Q, on shaft R, is driven by contact with lollci^ K and M, 
and it IS between these thiei^ ])ond('rons lollei'^, K, M, .md (), that 
the heads of jnte aie cinshed ainl ojieiied, a'^ well as partiall\’ 
softened. 

The two ends of the roller shaft Iv .ire (MuaK'led by f.;nid(‘ bkx ks 
S, w'hich ket'p the. roller (} via tK'al as tlu' L,niides i is(' and f.dl in thi‘ 
slots in the fianuwvork. d'he shpdit veitic.d niovianent of mllei (} 
IS diK^ naturally to tin' wiiying thukness of the heads 1 Ik' conn 
billed weiydit of rolk'r O and shaft K is to i.S ( wt , .ind tln-> lo.nl 
IS often snl'li('ientl\' pnc'.it to obl.iin the d<\i^iee of ('inslnne: drsiod. 
Ivxtra pressnie niav, howawaa', bc' obt. lined, if o('(Msit)n demands, 
by the addition of oiu' oi nnaa' wt'if^hls I , of jo lb. ea<li, on (su h 
rod V, the ends of whn h an' iKc'd to .miide blocks S i^(»inelnnes 
the extra prc'ssnn' is obtained by iiK-ans of stion^ spnal spimi^s 
In the' plan vu'W i'li^. one snh' of the' framework is shown i om- 
plc'te, w'hilc' th(' othei side of tin' fi.imewoik and p.iit of the toj) 
('riishin.y rollc'r O <ipi)ear in section. W ith a jnilley sj)('ed of i ^o i e\ s. 
per inin., and the' winds en, the* speed of the* two bottom c i ushmy 
rollers K and M is as undei . — 


15 

150 X ' ^ 
50 


r r 
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«S-()S n'\s. pel mm , 


gu'iny a pentiheral spc'ed of tin' 1 oilers c'Cjnu .ilc*nt to • 


(S-()cS X 12 in : pi 
12 in. per foot 


27I ft. tier nun. 


The bale opener is drivc'ii from shaft J2 in hig. 28; and siius' 
this shaft runs at 180 revs. jK'f inin , and the pnllc'y A on the m.n hiiu* 
is 24 in. in diameter, the drum on the shaft will lecpnre to be 20 in. 
in diameter. Thus — 

2 I 

150 X 180. 

150 X 24 
^ 180 

X = 20 in. 


The travelling cloths for both feed and delivery are driven by 
wheel gearing on the driving side of the machine (see big. 33). 
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Tho feed cloth travels a litth; slowtT than the peripheral speed of 
rollers K and M, whereas tlu^ delivery cloth travels a little faster 
than the latter. W'heel V on the shaft J, throuL;h carrier wht'el 
W, drix'c'S tlu‘ wheel X on the front feed roller shaft 5 ^ ; and since 
the fc'ed cloth Z jiassi's over both doth rolhas 2 and 3, and is made 
to inov(' in th(' diicH tion of th(‘ ariow, and ht twi'en the skU' [guides 
4, the heads of int(‘ are cariK'd towards and placi'd bdvsc'en the 
cruslnn^^ lolleis. Similar whei'K 5, (>, and 7 dri\’e the delivery 



i'la 36. 


roller shaft S, and tlu^ delneiy cloth q passes siinilaily over rolUrs 
10 and II and between suU' guides 12 

Assuming that one baU' of jute contains heads or layers the 
aggregate length of whuh is 5(1 ft , it is evident that with a delivery 
spei'd of 2() ft per nun. tlu* ])ioduction will be aj^iproxiinately one 
bale in two minutes. In actual work the machiiH' may be m 
operation for onlv part of each day, but when continuously em- 
ployed it IS j^ossibh' to pass 1000 to 1200 bales through one machine 
m a w'eek. As a rule, however, tlie men who attend the machine 
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als<) bring tlic bales from the st(»u', ami niuh-i mu h ('onditions ilu‘ 
])rc)ducti()n from tlie machiiu' m fiom 5(H) to boo ball's pai wi'ck 

Another typical bale opi'iier also l.ugi'lv iisi'd in tlu' jntc liadc 
is that tyjie made by Mcssis. riijiihait, Linds.i\’ c\: Co. Lmnh'd, 
Dundee, and by Mtssis Lee, ( loll iS: ('o , Lawsuh' Conndrv, Dundee 
I'dgs. gt to j() aie illnstiatne of llu' machine madi' by tlu' foimei 
linn, and tlu'V mdicati' resjU'i ti\ el\’ .in ('iid <'le\ation of the dii\ing 
side, a plan, .ind a sc'ctional v\c\ ation of llu' mtei 101 of tlie m.u lime 
I'his bale o])ener consists esscnti.dly of ])o\\eifnl top .ind bottom 
1 lushing rollers A* and A, hhg ’>(), e.u h (ontaming somii Ihites, 
and siipjioi tc'd b\’ heavy shafts H* .uid 1 > . thiee p.iiis ol lolleis .ui- 
im.iricdily (inployed 'llu' usual method o| dii\mg is b\ means 
of fast and loose pulle\s (' and D on sh.ift hi, whuh nia\' lun at 
bo re\s p('i mm. 1 Ins sh.ifl extends through tlu' maihine, and .it 
till' side opposite to th, It ot the di i \ mg piilK v s < .11 1 les a pinion h ol 
20 teeth \\'hi('h geais with .md duxes huge wlu'el (i of ()S tei th on 
shaft II (\ >111 pounded with win el ( i, 01 .it h ast lixed on the same 
‘-haft 11 , is an mtci niedi.iti' i)mion | of jo teeth 1 he teeth oj 
]>niion I aie wide luiongh, .is shown m the j)I.m xiew, to diixe the 
lliitid rollei wheels K and L of ()o tieth ('.u h on the s( ('ond .md 
thud shafts 11 (onnlmg fiom the lelt li.md In some i .ises two 
ordinal V janions .iie used, one foi ( .k h wheel K .md I,, mste.id of 
OIU' xsith wide' teeth’ ()11 the op|)osit<‘ end of sh.ift II is ke\(d .1 
])mion M of teeth, whuh <hl\es tlu' huge wluel X of (JI) teeth 
on the til's t rolh'i shaft H It will thus la' seen th.it with tlu' di i \ mg 
pulley rotating cloc'kwisc', .is mdu.ited by the aiiow’s, all tin' tlnia 
lower shafts will lotate m the s.niu' diKctioii, and it will .ilso be 
observed that all thiee shafts .iii' diixeii |)ositi\el\ by lu'ax y g( .iiiiig 
If the mam drixmg shaft 01 jailley sh.ift be diivi'ii at <So re\s. pei 
mm., each sh.ift B of tlu' Ihiti'd lolleis will make 7 (S4 lexs. jx r min 

Rex's. i)er mm. j, > r! -- lex-. pi r mm of roller sh.ift , 

Lr J\ 


or 

Revs \ cr min 


1'^ J 

Cx I. 


p.er mm. of roller shaft. 


Xiimcrically as pi'r \ allies of wheels aboxa' — 

So X X 7’84 H'Vs per mm. fur second and third shafts 

08 60 
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lva\s. p(‘r nun. x , 

VI JN 

or 

^ 20 ! J 

So :< ^ ,, '< 7-S ( rc'Vs. i^icr nnn. for lirst shaft ; 

<aS ()() 

while tlu' ])(■! ij^luaal sfxa'd of tln‘ IliiU'd rolha's, winch arc' ijJ in. 
in dianH‘t('r, will he' 


7 'S 4 rc\s ' r r 

12 in pc'r loot 


-/■ 15 ^^1 iiiin. 


It will of ( oiii'sc be iindei stood that the line followcal l)v tin' hbic' 
will ( oiiK ide to some' ('\t( nt with the onlliiu' of the ihitcs, and th.it 
in ( oiiscc I lienee the a< tn.d sjx-cd will diller fioin the al)o\ e j)ei ijchei.d 
speed 1 h(' s.iiiu' K'ln.iiks hold r^ood foi the' nuKhnie' ilhistiated 
111 h'l^s 2 p to 4 1 he' <u tn.d piodiie'tion in both niacliines is alioiit 

till' S.IIIK' 

'riu'K' is a ( le.ii.iiK (' of ahold I I in between the roots of the' flutes 
of one' se't of 1 olli'I s ,ind th(' tips of the ihlte's in tile' other se't of l ollei s, 
so til. it no (l.ini.l^e < .in Ix' doin' to the' llbri' 5'he' bloe ks of the' top 
low of thlti'd lolle'Is .lie' foK e'd (low 11 b\’ nie.llls of powel fill \ olllte' 
spiinps ( ) 111 ]).ins. 1'h(' hot I oil! -^pMnp'^ le"-! upon the' sliding; blo( ks 

b of lh(' n[)pei lolle'i sh.ifts lb. wink' the' to|> spunks <iie' pniuk'd in 
tlu'ii liinited n])-.ind-dow n nio\ e'lne ids b\’ slides (j , the'ipijiei p.iits 
of th( spunks ( onie' in e oida( t with loe'k-nnts .ind bolts K, .ind these' 
])ro\ ide' l.K i Idles foi i e',puikdin ,!2 to some' c'xte'id I h(' de'i^ree of pressiii e' 
outside' tlhit which obt.iins in \ii(ue' of the' wi'ii^ht of the lolle'is 
tlu'inse'h'es The w'hoh' nu'chanisin is supporte'd by a veiy stib- 
stanti.il fiainc' S. 

The' usual rolle'is V <iie {iroxide'd for the' fc'c'd sheet L" ujion whie'h 
the heads of jiite aic' pl.iec'd as nieulione'd and illustrated in con- 
nection with the' other machine The he'ads of jute' are' then drawai 
in by the' hist pan of llidetl rolleis, and the'ii siie'cessively throupdi 
the' second and third pairs to be ultimately dc'jiosded on the dehve'ry 
sheet \5 which is kept in motajii by the two rollers W. The two 
sets of rollers for the fc'ed and delivery sheets are driven in the 
propc'r direction by suitable- wheels, some of w-hich are illustrated 
at X and Y respectively, while the material is ju evented from 
falling oft the feed and dehve'ry sheets by the usual guides Z. 
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alnMcly described and illustrated , there is this difference, however : 
tile bottom rolUa nt'ar the feed side in the mac hine under con- 
sideration IS driven more quickly than the bottom roller nc'ar the 
delivery side, this dilhaiaice in s])('ed is the chief feature of the 
macliiiK' and is ado])led to obtain the effect claimed by the desif^ncr. 

A whec'l of 52 teeth on tin* shaft of the bottom roller m'ar tin* 
feed sid(‘ is drucai by a ])mion of ii tc'eth, while a similar pinion of 
IT teeth drives a wlu'el of ()(S tiadh on the shaft of the' bottom lolU'i' 



Fig. 38. 


iK'ar th(' (U'hvc'rv side*. Hc'nce, if the jMilk'y rotatc's at 30 re\ s. pen* 
mm., we should haw — 

50 X -- lO’f) revs, per min. c)f tlu' feed rolKa' , 

5 - 

and 

30 X " - '^-r^ -- 8'i H'V^. ixM' mm. of the ch'lixerv roller. 

()3 ()tS ^ 

The first mqaession one gets from such an arrangeiiK'nt is that 
tlu' fibre would collect bc'tween the two jiaiis of rolU’is and thu'^ 
choke the nuK'hme. In practice, howe\er, the lu'ads of jute pas'- 
substantialh' straight through the lirst jxiir of rollers, but more or 
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It'ss siiuunisK’ tluoui^h tlh' s('r<)ii(l pan, and, .is .ilnMdy nu'nt ioikhI, 
it V rr^nlts au* obtaiiu'd pi()\idi'(l that tlu' frodiny is (onn 
paiatuilv uinfonn As .i niUtta of fart, the hn'din^ should Ix' 
iinifoim 111 all nuu Inin s loi thr hicakiny of piti' 

\oliitr s])iniy,s au' used jiailh to suj)j)K mcnl tlu' wi ii^ht of tin* 
lolh'i foi [irc'ssinr, and’paitlv as a Ih xihlr jioint in < .tsi- nf hra\ v 
fi'i'diny Oiir of these' spunks is shown on one of the hoii/ontal 
pails of ilu' fianie\toik in h'ly. ;; 

Allhonyh the <lho\i‘ tliiee ,m‘iiei.d f\ pes o| mac limes aie those 
\ihuh an' almost invaii.ibly used foi jiUe'-hale ojieaim;.; e)i jule 
( LUshmy, th(' steam hamniei is still nsenl m some pkn I's loi thi' same 
j)m))(»s(', while ni others Ik'.u'v shal^e' hamineis .in* iise<l Ihe 
oiiLtmal im-thod of oja'iimr; was jx'ifoime'd l>y lakiiii; e.u h la ad m 
tin 11, and sinking it ay.imst th»‘ oil mis, hti'ially inmi; oin‘ lu ad .is a 
lianinua to sotten tlm otla'is, oi else by sinknift cai h he.ul on th(‘ 
lull's w<is 111 the days when h'ss pix'ssiin' w.is .ijijihed m the 
]).i(knm; oi balmy, .ind oonseepicntly the lu'.ids wen* not neaily so 
haul and so (onn)a('t as th('\' .in' now'. It will be mideistood th.il 
ball' ope'inny .is dese ribi'd .d)o\(' n iie'cess.uy only for piln whah 
li.is la ('ll liimly p.K'ki'd by Indiaula piesses l lm jute whah is 
(le'ln'rn'd to tlm Indian mills is m .1 i omp.ii <iti\ elv loose* state, m 
di unis (ji kiiteha bales, .ual hi nee the .ibo\'(' oper.it ion is mnieeessai y 
Will'll till ball' o|)enei is iisc'd^ it is iisu.il to ('olle'< t the mateiial as 
it msiii's fiom tlm delu'i'iy sheet, and to {'hu a it on siiit.ibh' stools 
or stillage jirejiai atoi y to being opened .md du'ide'd into streaks 
01 stiK'ks of .1 suitable' si/(‘ fe)r the' sllbseejnellt ope'iatioils 

I niformity m e oloiir is, as .ihe.idy na'iitioiie'd, one.' of the e.il liable 
piopcrties of jiite', and not the le.ist impoit.mt, and if gn .it dillei- 
niiees in coloiii obtain, the* d.irk <md light sh.ieles an* sometimes 
pbiied in dilieieiit piles on the iibove-mentioiu'd stools 1 la* 
pioduetioii of a high-e lass yam dejiends iiaitly ii[)on the* eolour, 
[lartly upon the (]uahty of tla* hbie*, and jiaitly upon tla* way 111 
whieh the' vaiioiis operations are eoiidue ti'd. There; is pe iiiajis no 
‘^Icgiaitinent m a mill where gi eater attention should be* jiaid to the' 
material than m the* b.ite'hmg deji.irtment. Aji.iit alteigether fiom 
the ele;fects which might arise' from an iinpe'ifee t 01 unsuitable 
'^ulection or combination of v.irioiis m.irks, there is the* jios^iliihty 
of hindrance conseejuent upon the ineiticmnt handling of the fibre 
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between the l)al(' opener and tlie softener. Indeed, the successful 
manipulation of tlie jute de})ends largely upon the regularity of 
the stricks, whu'li are made up by an operative termed a striker- 
up,” after tlie libri' has been delivered from the bale opener and 
before it is fed in to the softening machine. Yeais of experience 
have ])rov('d conclusively that the successful treatment of jute is 
accoinjihslK'd by the addition of water and oil to the fibre at some* 
stage before' the latter h'aves the batching de'partmemt. The 
particular tune' or ])lac(' wlu'u or wlu'u* thc'se liejuids should be added 
IS a inatb r of ojiinion, but stated gc'iu'rally we may say that in 
hand-batching tlu' li(]iuds an' usually added before the fibu' rc'aehes 
the sofleiK'i, w'herc'as in machine-batching they are addcHl during 
tlu' tinu' that the libn' is jiassing thiough the softene'r. In both 
case's it is cie'ar that the' strieks will be' measlened most unifoiinly 
whe n th('y are all uniform in size' or thickne'ss, aiiei when such cem- 
ditieins obtain the' subse'epu'nt e)])e'ratie.)ns ]>ioce'ed moie' smoeithly 
than they would if the' moisture' or lubrication were' neit unife’)rm. 
"1 h(' irregiilai ity in tlu' thickiu'ss of the' stiicks m.iy not be ve’ry 
se'iious in hanel-bate hmg, be'eaiise' it is mual tei allow the' meiistc'ned 
jute te) he mue'h leinge'i m the' batch stalls eir barrows than when the 
fibie is machine-batche'el , but in mae hine-batching, where in many 
c'ase's the amount eef hcjuiel eU'jiends somewhat ujion tlu^ thickness 
of the strick, unifeinmty m thickiu'ss is \ ery desirable, and absolutely 
esse'iitial if the- subse'epie'nt operations are to be conducteel in the 
meist satisfactory metlmd. 

H \Ni)- B atching.- - The' selected bales for the batch in hand- 
batching are brought freim the store into the batching dc'partmcnt 
and jilacc'd on their ends seiinewhat as depicted in big. gh, or pre- 
ferably leaned against some suitable support in front of what is 
termed a batching stall or batching barrow. 1 hese stalls arc usually 
fixtures, and if there is plenty of loom available in the batching 
department, and all the stalls arranged within easy access of the 
softening machine— the next machine in the process the arrangc- 
nu'iit is cpiite satisfactory. On the other hand, the movable stalls, 
such as those illustratecrin Fig. 39, facilitate the work considerably, 
for it is evident that special and convenient places may be set apart 
solely for the actual work of filling the stalls ; the full stalls may then 
be wheeled into the most convenient positions for the jute to mature. 
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and then taken to the feed end of the softc'innf; inarhiiu''^. In 
Figs. 3g and 40 the columns t)f tlie ^IkhI foiin a suiiablt' base foi 
supports for the b.des to le^t against, and tliat pait of tlu' shrd 
on the right of the columns in tln^ foi mer \ hav is u'sni \ vd ('\clusi\ rl\' 
for the filling of .the stalls., I'wo or thiei* gioipis of jilh'd stalls, six 
111 each group, appear T)u tlu' hdt of tlu' (olumiis, and the pile in 
these stalls is maturing It is (putt' exidcnt fioni the ilhist 1 at ion 
that a large iloor ^]iace is Kspiiied in cader that tlu' woik ma\ 1 h' 
conducted in the best jiossible manner. 

Tt will be noticed that whcai this s\sicm is ]a,i(tiscd the' bale 
opener may be' dispc nsisl with. I wo men usiiallv woik iit oik 
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stall, and, after tlic'y have' cait oil the lopcs from the bales and 
removed the bale marks, they ])roceed to loosen the heads of jutc' 
by means of a large hammer. The* heads of jutc' arc* opc ned out and 
separated into convenient ])ieces termed “ stricks,” and deftly 
doubled with a slight twist before' being placed in the stall. The 
stall itself may be made of any desiied si/e so far as the he ight and 
width arc concerned, but the depth from front to back must natur- 
ally be sufficiently great to accommodate the length of the dcjublcd 
strick. The interior dimensions of thc^ stalls illustrated in Fig. gp 
are 12 ft. from end to end, 5 ft. 6 in. from top to bottom, and 4 ft 
from front to back. Each stall can hold comfortably seven bales 
of jutc of 400 lb. each, or 2800 lb. The date of filling the stall, thc' 
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time of day wlun tlie filling is started, and the quality of the bate 
are all distinctly noted on the end of the stall as illnstratial 
Fig. 40, vvhu h affoids a cajatal idea of the way in which the wo; 
is caiTK'd out. OiK' complete layer of stricks is shown at the botto 
of the stall, and it re(|uiies 20 of these l^yeis to fill it. bhuh lay 
when completed is moistened with half a .gallon of oil from tl 
peifoiated spout of the oiu^-gallon oil-can shown in tin* figiiie, ai 
then the hosi'pipig which at pn'seiit is seen against the front colilm 
IS unhooki'd from its siqq^ort, and watcT is freely sprayed from t 
long ])erforat(‘d spout. 1'h(‘ ajqilu'ation of oil and water is riqx'at 
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every layer, and lug. .[i shows clearly the convenient way in whi 
the work is performed. In this figure the stall is nearly full- 
small quantity of the seven bales only nMuaining on the llo* 
The small pieces of cloth with the bale maiks printed thereon £ 
shown to the left in the foreground of the illustration. 

In some cases the nuai get on to the top of the jute when t 
stall is about half full and tramp the jute down; the operation 
repeated when the full quantity ol jute has been introduced. Tl 
helps the oil and water to penetrate more rapidly into the hea; 
of the stricks, and when the stall is filled it is an advantage to co\ 
the jute with a damj) cloth, and to jilace two or three planks 
the top to impart a slight pressure. This method is particulai 
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ad\'antagO()US in siinnncr months when tin' inoistiiii' from tiic jiito 
liable to eva]X)ratc (jUKkly. d'ho ]iU(‘ is then allowed to lemam 
for about gtS hours so that tin* lu|iuds may moisti n the m.iteiial 
umfoimly -this is termed maturing the hbie 

In e\ery case theie is a fixed amount of oil distiibuted o\a'r the 
layers, but it is (jiiiti' (^Mdeiit th.it tin* imifoim disiiibiitiou of tin' 
oil by pouring out by li.ind and swinging llio (.111 fioin end tit end 
depends eiitiiely ii^xtn the skill or i.ik' exm iscd t)y tin' opciative 
A eaiaful workman will distribiiti' tlu' oil piel(\’ e\enl\', .iiul i.n h 
■fiction will prob.ibly ri'icue an av-'i.igi* anutimt, but unk'ss laio 
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is I'xereised, uneven oiling musi irsiill din' sann' U'lnarks ajtjtly 
to the distiibution of the w'.itcr, but m thi^ i.isi' tin' 1i(|ukI is not 
nujasured and the batidn'r has moro fo'edoin In some batihmg 
departmc'iits both the oil and the w’.ater aix' In'ati'd. In otlna 
jilaees the two h([uids aie madi' into .111 ('inulsion b)' tin' addition of 
an alkali and a common soap. 

We haye already mentioned tin' fact that the fibre is always 
passed through wdiat is teniK'd a softener or softening machine, 
whether it is hand-batched or machme-bat( in'd. ddn'sc' marhiin's 
are hi'ayy in build, and requiri' about 2 h p. p('r section of 8 pairs 
of rollers. Figs. 42 and 43 show respectualy an elevation and a 
plan of part of a softener as made by Messrs Urqiihart, Lindsay 
PVRT 1 . ' F 
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vV ( I) fjinitcd, I)iiri<l((‘ Tli(‘ marliinfs arc hmll up of '^f‘( lion<^, 
<vM h s(‘( tioii (outainm'4 8 pans of lollcis, tlio last pair la ai tlio 
(h'lisciV cikI •U(‘ (liilfirnl from tlu* rc'anaiiuk-r A ('onij)l(‘tf ma(imu 
of the oidmary ‘^i/a* contains (>5 j>airs ot rollers or (S s('ctions, ])ut 
tliKe sections only ai(‘ illustrated in tlu‘ fipmies one to illustiate 
the fc-ed end, another the seetion upon wliK'h Mie hatc hing: appaiatiis 
is li\('d, ;ind tin* third the d(‘h\i'r\’ s(‘( (ion In sonu' eases yc) pairs 
of lollers aie placed in one' ma« hinc' M'hc* f.ist 'and loose piillcAs 
A .ind ,ii(' ])l;ic'c'd as usual on the main diixini; shaft ( , uliich 

c \tencls as shown ac loss the machine' 'Two small l)e\ c l-w In e ls 
1), one' on each side, ycai with lapyer l)c‘\ c 1-w heels M on tin ends 

of the' Iwo sidr-shafts h' J'hic h side' sh.ift h chi\cs half of the 

hotlom lluted lolleis (1 l)v means of l)e\ c-i-u heels 11 and j, ihe 

chi\mp whec'ls bc'inp aimnped on the' two sides altcin.iteU Ihe 

bottom lollc'is atc' made' with a lonp eiicl <incl a shoit end, as shown 
in the' enlaipc'd dc'lac lied lipiiic' luai the boltoni of b'ly p; . the 
be\ c'bwhc'c'ls I ,ii(' n<itui.ill\ li\( d on the loiip c ud, and this ai lanpc'- 
mellt enables the' lolleis to be liisrited foi the altcin.itc' method of 
di i \ inp 

'The' libic' is fed in at the' left on to an endless lei'cl-shc'c 1 K, 
shown ceiily m hip |j , this sluc-t tm\c'ls onci wooch n lollcis I 
ancl M, the' iippei l.i\c'i natui.ilK tia\c'lhiip m the- diiection of the 
a ri ow , amd c\i 1 1 \ my t hc' s(‘\ d al st i ic ks of pite tow ai ds and bet w ec n 
the' lust jiaii ol lollc'is M 1 hc' bottom lollei onl\ of this pan is 
she )W n 1 he' 1 ol lei s M d('h\ c'l the' libi c' to 1 lu' In st j )air of ii on i ollei s 
X, sc'c' hiy \], with stiaiyht llutc's. khc' lower Woodc'ii rollei M 
is dii\en fiom lolh't X b\’ nu'ans of whc'els (), ]\ and (), whc'cl P 
Is, of c'oni SC', mtrodiu c'd to make' i ollc'i M tr<i\ el in tlu' same direction 
as loller X and all the' lolh'is (, 

The' softc'iimy rollc'is (i aic' in jiaiis as shown in h'ly 42, and the 
llutes of both lolh'i's 111 c'aeh and e\-eiy pair, with the' I'xception of 
the' first and last jiaiis, aic' airanyc'd spirally as illustrated in tlu' 
larye detac'hc'd liyure in lay 43 Tlie llutes in the' rolh-rs run fioiii 
le ft to iiyht in, say, the odd rolleis, and fiom riyht to left in the' 
e\en rollers. fhe top rollers of four jiairs in lay 43 aie drawn 
with the flute's as arranye'd m practice J'his arranyc'mc'iit has a 
teiidenc'v to keeji the fibre' moviiiy pamllel to the side frames. The 
rollers, ne*ylectiny the' ends, are 2 ft 8 in. wade, and the number of 
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flutes in each roller varies from 8 to 13. The last three rollers in 
Fig. 43 are shown in their bushes, and the method of driving roller 
41 is identical with that adopted for driving roller M. The general 
arrangement of each pair is illustrated on a. larger scale in Fig. 44, 
the left-hand pair representing an exterior view' of ^ill paits, while 
the right-hand pair is a section through the middle of the spring R. 
The lower part of spring R rc'sts upon the upper surface of block S, 
and is kept in position by two parts of a concentric iing cast ujxin 
the block S. The edges of the u])per j>late T rest upon the spring 
R, and the major part of the latti'i* is (‘iiclosed in the bell-shaped 
bracket U. I'wo such brack(‘ts are supj)lit‘d for each pair of rollers, 
one at each end. d'lu' degree* of tension is regulated by the sert'w 
V, whicTi IS in close* cemtae t with the upper surface of plate T. The 
underside of tlu* latte r tits inside the spring, and it is se) constructed 
that it can be* (‘asily n'lnovenl from the* bell-shajK'el bracked without 
removing tile* lattc'r from its jieisitiein. 

Bleick S is in one* pie'ce, and it suj^poits the* shaft of rolle'r (ik 
It also lests upon the iippe'r half eif block W, which supj)orts the* shaft 
of redler (i. Whe-n the blexk S is in its lowe'st ])osition- that is, 
when there is no fibre betwexMi the redle’rs (i and (F - the clearance 
betwee'ii the tips of the flutes eif enie loller aiul the roots of the* com- 
j)anie)n roller is about [ in., aiiel the spring R always tends to kee*]) 
the upper roller (d in its leiwe'st positiein. The pe)sitive eliue* of 
the lower roller (i natiually rotates the* up])ei reiller (d, anel the* 
spring R yields to allow the fibre tei ))<iss betwe*e‘n. Most of the 
rollers in Fig. 42 are rejiresented simply by circles, but it will be 
understood that, with the e.xceptiein of one* pair at each end, all are 
of the same shape, anel aie jn.ictically identical with the single 
pair show'll in seilid black in Fig. 42 and Fig 44. 

After the fibre has passcxl through a certain number of pairs 
of rollers, the oil lubrication is mechanically and automatically 
dropped on to it from the batching apparatus illustrated in the 
middle section of Figs. 42 and 43. We have placed the ajijiaratus 
in its present position partly because it very often occupies this 
[)osition, and partly in order to simplify the drawing and to keep the 
apparatus distinct from the feed and delivery sections. The actual 
position of the apparatus is quite an arbitrary one, but in the above 
figures it occupies a convenient position for being driven by the 
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twelfth pair of rollers. It is th(“ upper of this pair which 

regulates the supply of oil to the fibre, while the lower roller ()f the 
sanu' pair, in conjunction with its connecting wheel gearing, shuts 
off and starts the supply. The usual method of lubrication in 
machined)atching is to apply the water first, and tlu* nil immedi- 
ately afterwards, and tln^ following is a deseri})tion of the double 
ojxTation. The i<itc‘ of flow of tlu' wat(‘r is (hUt i mined by a valve 
X and handle V. A pomtm on handh* V and a giaduated platt* 
Z (‘liable th(‘ oper<itiV(‘ who is n‘sponsil>K- foi this task to iix the 
rate of i1ow for any ])arli('ular ( lass of jute. W in n oih(‘ the How of 
wat(T IS fixed, tli(‘ handle V is kept opposiK* the sanu' maik on 
giaduated }dat(‘ Z, and a constant (piaiitity is thus assured. Ihe 
water has to pass through a se('ond valve 12. but this val\’(' is 
op(‘ned and closed O'sjieetively by tin* starting and stopjiing of tlu' 
machine. Attached to th<' s(>t-()n handh' g at the feial (‘nd and the 
set-on handle 3^ at the dehveiv end is a rod 3 which ext(‘nds tlu' 
full length of th(‘ machiiu' as shown, and the nu>\ement of this rod 
will cliMrly alt(“r the jiositions of tin' arms of IxHl-crank l(‘V(‘r “S. 
I'lg. 42, fulcrumed at b. Anotln'i* bell-ciank hw’er 7, h'lg. 43, ful- 
crunied at 8, is attached at om* (“iid to lod 4, and at the other end 
to bar (j, to which is hx(“d tlu' belt foik 10. Win n either S('t-on 
handle 3 or 3' is mov(‘d to the right, both Ix'll-crank levers 7 and 5 
are jxirtially rotat(‘d ; tin' former through its coimec'tions places 
the belt on the fast j)ull(‘y A, and the latter draws down rod ii, 
lug. 42, and thus opens valv(' 12 to allow the water to How down- 
wards. It is essential that the water should be distiibuted over 
the full width of the rollers G, and different nn'thods are employed 
to achieve this desirable conditum. The water may issue from the 
valve 12 into a channel, box, or pipe the full width of tin' rollers. 
In the figures the water Hows into pijx' 13, and the overHow from 
this pipe — c., from the hoh's or slot at the top of the pipe— Hows 
downwards to the V-shajx'd jxnnts of the plates 14. In some cases 
the water drops direct from these jioints on to the iipjx'r rollers and 
on to the fibre as the latter is passing through the machine. The 
chief point to watch with regard to the water is that a sufficient 
or maximum supply should always be available ; a different method, 
however, is necessary for the oil which is applied immediately 
afterwards. 
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'I ho f^onoral nh'.i of tin* iiio< lianism for tho (hstribiition of the 
oil to iof;Ml<it«‘ tho .mioiiiit by tin* tliw knoss of tho fibrous niatonal 
which is at th(‘ inomoiit passm^f botwooii tlio pair of rolK'rs coiinoctod 
to lh(‘ oil supply, ’fho tlih k(‘i tho stnok of jut(' the more oil should 
b(‘ hlx ratcd, <ind vnc OfTsu llu' oil is kept at a (»oustaut hoif^dit 
in till' tank 15, by ukmus of a val\ (' 54 .lud lloat i() , a 

rolloi 17 is ('onluui.dly lot.itiui.^ lu tho oil whoii tlu’ iiiadiino is iii 
ojH'iation b\' a tMin «)f whoils fioiii tlu* oud of tlio lowoi roller (i 
of ih(' twrlflh ]!aii '1 hos(‘ whools die ic})rosoiit(‘d b\’ ciroh's 111 
j2, .111(1 thoii lumibois and \.iluo arc as follows- \\'ho('l l<S of 
5(^ tooth, who(‘l K) of ii(S tooth, wheel 20 of 50 to('tli, toiupound 
wheel ,ind jiiiiiou 21 .iiid 22 of 70 toi-th and 40 te'oth ic-spc'ctn oly, 
and rolh-r wIk-oI 2 ] of 104 ((-(-th If tin- mam di i\ mj.; shaft C rovohi's 
.it I }o io\s. pri mm., tho speed of eac h roller (i will bo “ 


Hovs. of sliaft C \ x y - levs por mm. of rolhu (i , 


I 10 


iS i() 
40 25 


40 ro\ s. of roller (i : 


.nid tho sjK'od of till' oil rolloi 17 will Ix' dotoimmi'd by whools iS, 
21, 22, <iud 24. sm('(' wIk'oIs k) and 20 simply eoiuoy tho motion 
fiom wheel 18 to wheel 21 Thus 


(Ko\s. of lolloi (1) |o \ '^11 X 8*ib revs, jxu' mm. of wheel 24 

iiud oil roller 17. 

W’lu'ol 22 Is tho ohanf2(' juiiion, and tlii' speed of th(‘ oil lollor 17 
ma\’ bo inoio.ist'd 01 doeiiascd bv a l.irgor or smalk-r pinion 22. 

fho oil IS kept luMtod by moans of sti-am which enters throuf^h 
vah’i' 24 into tho stoampipo 25. d'his pipe is somotmu's in the 
foim of a sttMin coil, while at other times two (.ir three len^^ths of 
strai|2ht jxjxs pass through the oil t.iiik. fhe amount of oil which 
is drawn uj> by the lollei 17 is approximately constant, but the 
iunount which is delivered to the fibre depends, as already men- 
tioned, upon the position of the iippci roller (T with respect to the 
lower roller (i. A bias^ plate 2() with a saw -like edge at the bottom 
and a straight edge at the top is so placed that its straight edge is 
parallel to the oil roller 17, and is capable of being moved ncarm" 
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to or farther front the roller 17 hy means of .urn ly ami lod 2S, 
both of which are fulcrumed at 2(). The Iowa r end of rod 2S m 
bent, and re^ts atjainst a boss on the sliaft of lolh r Cd As llu* 
roller rises in virtue' of the thukness of tlu' mateiial, nul jS dioj)s 
sliL^htly by ^uM-vitation, and tlie iippei ed,eo of })late i() is luoNcd 
U'Mrer to oil roller 17, and thus i(‘ino\(‘s an nuuMsfd amount of 
oil fioin the rolh'r. This im'K'asnd <)uantit\ of oil tin* 

ioIKts ('j and (d 'immediately undei j(» at the same lmi» a- 

the mateiial which caused the c‘\c c‘ss of oil to be lakt n foan lolic 1 
17 by jilate 2(). W’lu'U no tibo' is pas^^m^^ thiou^h the mailimr, tlu 
roller ( d Is in Its lowest position, 
and the curved c'nd of nxl 2^S 
in Its luf^hest ])osition : at this 
time the upper edge of [)lati‘ 2() 

Is fartlu'st iemo\ed from tin' 
oil roller 17, and suflicK'nlly 
far from it to allow' the oil on 
tlu‘ oil roller to miss the plate 
When the iibrc' callers tin* 
rollois, the rod 28 is dropped 
approximatc'ly propoitional to 
the tliK'kness of the lilMc', and 
simultaneously the calge of 
plate 26 is forced mvarer to the 
oil rolh'r 17. It will b(' clc'ar 
that will'll the edge of the 
plate 26 IS very near to the' 
roller 17, the oil is, as it were, 
scraped olf the rolh'r by the plate, and tin' oil tlows o\’er tin* suiface 
of the plate until it leac lies the h^wer s,iw'-edge, from wlm h it drops 
as described aboM*. 

Another and pi'ihaps better method of rc'gulatmg the supply of 
oil is illustrated in Fig 45. Five pairs of rolh'is arc rc'jii esented 
by the intersecting circles (i and (d. Resting by gravity against 
the arbor or boss of one of the upper rollers (i* is the wi ighted end 
30 of lever 31 fulcrumed at 32. A set-serc-w' 33 passes through a 
hole in a lug cast on the iipjK'r end of lever 32, and the end of this 
#Ct-screw supjxirts weighted lever 34 fulcrumed at 35. The position 


17 
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of lover 31 obviously determines the {wsition of arm 27, and there- 
fore that of the ])l.ite 26. When the upper roller Cd is raised, ball 
30 is raisr'd and set-serc'vv 33 descends through a shoit distance; 
the weight 3b causes Iovtt 34 to accompany set-screw 33, and thus 
the edge of plat(' 26 is carried into (loser proximity to roller 17 
in order tliat it may remo\'(‘ more oil from roller 17. The sim})le 
anangciiKut of a sct-scicw provides means lor obtaining as fine an 
adjustnicMit as a{)pears possible under the ])r(‘seht conditions. It 
has already bia ii nuaitioned that th<‘ oil may drop on to the rollers 
(1^ and on the tibie, but it is a bett(T plan to place a wooden roller 
37 on th(‘ top of two rolliTs td. d'his roller 37 is covered with two 
or three layers of fi'lt somewhat similar to and often (exactly the 
same as that iisenl for fenal shears, and the oil drojis, as shown, on 
to the felt. Most of the oil is absorbed by the' felt, and as the 
rolk'i' 37 is can led lound by lolh'i s (d the oil is pre'ssed out and 
deposited on the fibie' 

The're is one' diawbae k to the' e'llicu'nt working of this apparatus 
and all similar one's, d he' moN'eme'nt of the plate 26 is determined 
by the up-and-down movements of one end of roller (d, and this 
movement is cleat ly inlluenced most by the thickness of the fibre 
near the e'nd wlu're the motion is fixed. If une\'en fee'ding obtains, 
it is quite [possible foi thick parts to be near one end of roller Cd, 
and thin parts lU'ar the other end, but the amount of oil which is 
distributed will be practically uniform over all the width. Conse- 
epiently, although the quantity delivered may be correct for one end, 
it may be too little or too much for the other end. Nevertheless, 
faulty as the ajiplication may be, the distribution of the oil is more 
uniform than it would be without such regulating apparatus; and 
if the feeding is anything like uniform, which it usually is, the 
arrangement is \’ery satisfactory. 

Occasionally two oil rollers are connected by suitable gearing 
to the same roller Cd, but tlu'se oil rollers run at different speeds. 
The speeds are approximately 7*84 and 2 revs, per min. These 
speeds are on the assumj>tion that rollers Cd make 40 revs, per min. 
The gearing for the oil roller nearest the feed end with the resulting 
speed is as under ; — 


40 X 


5 0 X 63 X 91 
I 18 X 10s X I 18 


7-84 revs. 


per min. ; 
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while the corre>ix>nding paiticular^> for the soeond oil ndler aie- 


50 X X 50 ^ 2 <) 

IlS V i()i^ \ yo ^ 10^ 


levs. j)er miii. 


In other batching di'pai tintaits the application of the oil is on 
a much simpler jdan, and the nu-thod is almost identical with that 
of aj)plying water, h'or inst.in( (\ two val\es aie list'd, one to admit 
tlu' |^ro}>er amoiinf, and tlu* otlux to shut olt the supply wlien the 
machiiu' is stopjied, as well as to allow tlu' oil tt> Ilow at a constant 
rate when the machine is in motion i ht' second \al\(‘ is connei ti'd 
to a ]Mj)e somewhat similar to th.it illiisiiated in lug. .}(>. This ])ipe 
has a long shjt 3.S, which is at the top of the jnpe when the l.ittei 
is in its position The oil overllows thioiigh this slot at a constant 
rate, runs dow'ii the several giooves .ind ultimati'ly dio]>s on 
to the roller 37 in Fig. 45 d'his arrangement forms a very simjih* 
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and efficient method of applying both oil and water, and is exten- 
sively adopted. 

Returning again to Figs. 42 and 43, it will be s('en that after 
the fibre reaches the end of tin* machine it will be de])osited on tin' 
delivery sheet 40 by the last pair of rollers 41. In many machines 
both feed rollers M and delivery rollers 41 are practically the same. 
The feed sheet 40 invariably passes round the roller immediately 
under 41, and the pair of rollers just in front of 41 are straight- 
fluted. In general, rollers M and 41 are simply wooden rollers 
similar to 41, the last pair of rollers G and (i^ are straight-fluted, 
and the first pair N are usually spirally fluted, although we have 
shown them straight. 

Figs. 47 and 48 arc end views of the same machine viewed 
respectively from the feed end and the delivery end, but w'ith the 
feed sheet and the delivery sheet removed. The general arrange- 
ment of the oil and water pipes is seen best in these views. The 
machine is very heavy and well built, and it is quite evident that 
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when once tlic (j iiiul jiinp tlu- libic.^lhe I.itifi is bound 1o 

m) forward. Orimnally tlu‘ fci'd sluct was a ( oinpaiati\ i lv "lunt 
(»nc, and on r<irc occasions the bc'dini; opcialucs lia\c h.nl tlic 
inisfortuiK' to be diawai into tin* niadiiiK', with disashons k suits 
^iich unfoitunata oc'cnirciu I's aia now i!nj)ossibh‘ if the inadniu' 
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Is fitted with the' ])(‘st know’ll lyiH* of automatic' stoi)-inotion 
(Williamson’s patent), and tiu* lonj^' feedm^t table.' as illustrated m 
Id.t^s. 42 and 43, and more in dc'tail m Id^^s. 4(), 50, and 51. kefi i imj^ 
liist to bi{.,^s. .|2' and 43, it will l)e s(*('n that a level 42, fulc ruiiied 



Fig 50. I'dci 51 

at 43, rises practically to the same' luif^ht as the feed sheet roller 
L. The upper end of lever 42 is concaw tej correspond with the 
convexity of roller L. The operati\e stands Ix'hmd tlic* lc\er 42, 
which is shown in the inoperative jiosition, and he di'ftly throws 
the stricks of fibre, thin end first, on to the feed slic'ct which carries 
the stricks to the rollers. If by any chance the fibre became 
entangled wath any part of the operative, the attendant would bc^ 
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drawn towards the fecd-shcrt roller L, but immediately he came 
into contact witli tlie upper end of lever 42 the latter would clearly 
be pushed forward, and the })roiecting arm 44 would cause rod 45 
to move forward until the end of rod 45 came into contact with the 
head 46 of bracket 47. When this happens the belt is forced on to 
the loose jnilh'y by the heavy spiral spring 4(S, and the machine is 
stopped before tlu* attiaidant is injured. In Fig. 43 the bracket 47 
is shown iu two ])()silions tlu' “ on ” position being dotted immedi- 
ately opj)osite rod 45, and the oft” ]>ositi(>n in solid. When the 
set-on handle' is movc'd to the ” on ” position, the belt fork 10 draws 
the belt on to the fast pulley A, and the rod p, as well as bracket 47, 
moves in unison until bracket 47 occupies the dotted })osition 
opposite the pnshing-off rod 45. All these parts move together 
and in perfect unison when starting or stopjang tlu' machine in the 
ordinary manner; it is only in cases of emergency that the parts 
are separated to prevent an accident. When the lever 42 is forced 
forwards under such circumstances as mentioiK^d, that part attached 
to the belt fork is moved to the “off” ])osilion, and the set-on 
handle remains stationary in the “ on ” jxisition. The nature of 
the movenu'ut will be better understood by reference to Figs. 50 
and 51, where the end of rod 45 is shown in close proximity to the 
corresponding head 4b of bracket 47. The rod 9 extends right 
across the machine as illustrated in Fig. 49. The lower rod 49 
moves with rod 9 when all is working right. The connection 
betw'een the two bars is completed by a notch 50 in bar 49, into 
which fits the head 51 of pin 52. If, however, rod 45 comes against 
the head 46 of pin 52, the opposite head 51 is forced out of the notch 
50 in bar 49 ; when this happens, the powerful compressed spring 
48 on bar 49, Fig. 49, carries the belt fork to the ” off” position, 
and thus stops the machine independently of the movement of rod 9 
and the set-on handle 3. 

The machine, like all others of a similar nature, is liable to get 
choked with the material, and to provide for such contingencies 
a pitch or shear pin 53 is introduced into the driving pulley Fig. 43. 
This pin gives way before any serious damage can happen to the 
machine. 

In practically all softening machines for machine-batching an 
arrangement somewhat similar to one of those described is used, 
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but when the fibre is hand-batched such apparatus is evidently not 
required on the softener. Thus m Tig. 52 a softener is shown 
without the batching apjiaratus, simply because the fibre has already 
been batched, as will be seen by the presence of the two largo stalls 
immediately behind the feed sheet. This machine is practiially 
of the same structure as that illustrated in Tigs. 42 and 45. It 
is the type usually made by Messrs. Charles Tarkc'r, Sons (S: ('o., 
Dundee, and is natilrally arranged to take the batching apjiaiatus 
when required. The mam drive of all thes(‘ machines may be .is 
shown in Tigs. 42 and 44, or, if space' is a consideration, the diive 
may be suited to circumstances. Thus, m l-'ig. 52 tlu' belt-and- 



pulley shaft is an additional one place'd parallel to tlu' long sides of 
the machine. In other cases this additional shaft is veitical. The 
particular method of driving is, however, of little moment; in 
eve^ case the chief parts of tin; machines are practically identical. 

^The man at the feed end in Tig. 52 is just in the act of throwing 
the fibre on to the feed sheet, while at the delivery end of the 
machine the sheet of softened fibres is seen emerging from the 
straight fluted rollers on to the deln ery sheet, from which it is taken 
by the attendant and placed on the scales until the desired amount, 
or what is termed the " dollop bundle," is obtained. ) The bundle 
of softened fibre is then tied up, removed from tlie scales, and 
deposited on the floor preparatory to being taken to the back of 
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the breaker card. Several of such bundles appear on the floor 
near the scales, while a similar bundle is easily seen in the figure 
immediately behind that on the scale, but on the stool adjoining 
the feed sheet of the breaker card. 

It is almost impossible to discuss with any, reasonable degree 
of success the relative merits of the two distinct methods of batching, 
as the success of either depends so much upon environment. Tlie 
mechanical method, while still of a simple nature, can be arranged 
to perform the work quite accurately, and its almost universal 
adoption is sufficient jiroof of its adaptability to varying reciuire- 
ments. The softening machines as already described, in con- 
junction with either of the methods mentioned of applying the 
requisite* amount of water and oil to the jute, are in general use, 
the method of jx'rformmg the operation is (]uite simple, and with a 
fairly intc'lligent set of operatives may conduce to results which are 
quite satisfactory. 

I he ojierative who removes tlu* jute from tlie dehveiy sheet of 
the bah' ojiener, si'o lugs. 2() to 38, either places tlu' heads of jute in 
a pile or deliv(*rs them directly to tin* “ strikers-up.” There ixrv 
usually four strikers-uji required to prejiare the jute for the softening 
machine, and under these conditions about 260 bales of jute are 
batched per week of q8 hours by each softener. {The duty of the 
stnker-up is to split up the heads of jute into pieces of a convenient 
siz(‘, ih)t only for the batching, but also for the subsequent process 
of carding. A piece or strick of good jute, 7 to 8 ft. long, should 
weigh from 2 to 2.\ lb., in older that the above-mentioned 260 bales 
per week can be batched by one softener. Owing, however, to the 
great dilference in the lengths of the various heads of jute, it is 
impossible to fix upon a di'tiiiite weight per piece to secure accurate 
batching and preparing. Nevertheless, it need not be a difficult 
matter to make the stricks equal in bulk or thickness whatever 
their lengths happen*to be. Thus, if we take the strick mentioned 
above as a necessary or reasonable standard of thickness to secure 
the desired production, it would bi* correct to make all other stricks 
of the same thickness, irrespective of the length or the weight for 
a similar production. Indeed, it must be an absolute rule that all 
the stricks supplied to the .softening machine shall be of a uniform 
thickness. In some cases it is considered advisable to employ one 
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feeder who supplies the material in a single row; strick after strick, 
to the feed sheet ; at other times two rows are supplied by two 
feeders, and this latter number is necessary for the produotion of 
260 bales per week by eacli softener. 

The stricks of jute moistened by the water and oil aie removed 
from the delivery sheet of the softener by operatives tiTined 
“ twisters” : one twister only is required if the machine is fed in a 
single row by one feoder. The twister grips the stuck about mid wav 
between its ends, and by a quick movement of his hands giv<'s a 
partial twist to the strick, and then (hdtly throws it on to <i bariow 
which is placed in a convenuait positi(>n ne.ir the end of the machine 
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The barrows used for machine-batching are very much snialha 
than those already described for hand-batching; the fornn'r aic 
only 6 ft. long, about 5 ft. high at the ends, and qi ft. wade, and they 
hold from 3 to 4 bales according to the method of building the 
stricks on the barrow. One method of filling the barrow' is illus- 
trated in Fig. 53, in which it will be seen that fhe twisted parts or 
central portions of the stricks overhang the edges of the bariw. 
The stricks are built alternately from the two sides of the barrow, 
so that the roots and the tops overlap each other, layer after layer. 
The roots and tops being completely covered up, the process of what 
is termed heating-up '' is encouraged; this process hxisens the 
small portions of roots and softens the hard ends, which are seldom 




Fig. 54. 
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cleaned off except in the very best class of fibre. Aftcn* the barrows 
have been filled as illustrated, they are stored in the most coin eluent 
place for a period of 24 or 4<S hours.'', 

Bale cuttings and special giadis of iut(‘ may reipiiri' difleient 
treatment to any of tliose ajriMdy desciibi'd. The cuttings are 
usually baled before they ai(‘ (|uit(‘ div indeed, in a latlu r nuast 
condition: tlu'y are packed M'iv haid in the bale, and luaice are 
difficult to S('parat(s 

Then' an' two methods of tn'atmg such cuttings Oni' iiK lhod 
is to op('n out or S(4)arat(' tlu' material by humus of a st( am hamnu'i 
or some such s.itisf.u tm mechanu.d .i{)[aratus, and to pass it 
direct to tlu' bale opcau'r and softi'iu'r, .1 inou' leitait method of 
treatment is to pass llu' nuiteiuil through w'hat is known as a 
“ root opener”— a machine pat<'nte(l by Mr, Orr, of Missis )ames 
F. Tow ik Co Limited, Monilicth Tig. 54 is an illustiation of the 
driving side of this mai'hiiu', wink' log 55 is an elevation, the 
dotted parts of which show the internal structun' of tlu* nii'ch.inism, 
while tlu* solid parts represi'iit tlu* fr.iniew’ork at tlu* side oj^positi^ 
to the driving. In both view’s it will hi* si'cn that then* are four 
distinct and strongly built cylinders of the sanu* si/i*, and marked 
No. I to No. 4. These cylinders, which me^isiiri* 335 diameter 
over the staves, are providi'd with a number of hea\’y sti'cl pins 
A, and as the c^’lmders rot.ite, these pins pass betwi'en similar rows 
of stationary pins B fixed in the bn ast-plati*. 'J he juti* cuttings 
are laid on the travelling fei'd-shcct, which rotates on rollers P and 
E , they are thus carried upwards, and ultimately entii b(‘tween 
the tinted feed-rollers F and (1, and then into the hopper H. When 
the cuttings reach the bottom of the ho[)p('r they are giipped by 
the rotating teeth A of No. i cylinder, and during their passage 
they arc nibbed, as it w'ck*, between the fixed and moving pins B 
and A. This rubbing action loosi'iis the fibie^-, and at the same time 
icmoves die dirt and sand, which will fall between tin* bars J of 
the cages or grids on to the floor or into suitable receptacles. There 
is naturally a grid underneath each cylinder. 

The cuttings should be fed evenly on the feed-sheet in order 
that the work may be done efficiently and with the least wear and 
tear on the various parts of the machine. Overcrowding and 
irregular feeding result in inferior work, and are detrimental to the 

PART I. G 
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machine. With ordinary and even feeding the machine is capable 
of opening and cleaning sufficient cuttings to keep one softening 
machine employed. It will be understood that the cuttings pass 
forward through all the four sections, and then pass on to the 
delivery table K, and finally on to the feed-sheet of the softener. 
This direct feeding to the softening machine minimises labour, and 
should always be adopted when conditions permit. If, however, 
the softener is required at intermittent periods to work long jute, 
the delivery table K of the root opener can be raised by means of 
the weight L, and thus leave room for the operative to feed the 
softener in the usual inaiuK'r. 

Th(‘ hard ends of the cuttings are split up, and the material 
opened and cleaned when it reaches the feed-sheet of the softener ; 
it is thus in an ideal condition to receive the wider and oil as it 
passes through the softening machine. When cuttings are lubricated 
with the roots unopened the (Tfect is not so beneficial, for there is 
more work to be done by the })ins of the breaker card, and, in 
addition, part of the lubricating liquid may escape with the dirt 
and sand. The opi'rations of batching and softening are carried 
out as described in machinc-Tatching ; the only difference is that the 
cuttings are allowed to he in the batch for about a week to mature. 

The other method of treating the cuttings can be carried out in 
any convenient place. The bales are laid on the ground, all the 
ropes are cut off, after which two lengths of rope are tied loosely 
round the bale — one near each end. A heavy iron bar is then used 
to slacken the various heads in the hard bale, and about four gallons 
of boiling water arc poured on ; the bale is then turned through 
i8o° and other four gallons of boiling water poured on to it. After 
this treatment the bales may be built on the top of each other, 
each layer being arranged to allow sufficient room for expansion ; 
this expansion always takes place during the time, say two to five 
days, that they arc left to slacken. 

When the time arrives for these cuttings to be included in a 
batch the material is conveyed to the bale opener, where precisely 
the same operations arc performed as in the case of long jute. It 
will of course be understood that since each bale receives eight gallons* 
of water during the above process, a smaller quantity will be neces- 
sary in the batching process. The foregoing is typical of a common 
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method of treatment, but various modifications may be made to 
suit exi^^tinp; conditions in any particular mill. 

The application of water and oil to the jute fibre is rendered 
necessary by its chemical and j)hysical composition. Ihilike flax, 
which is composed of an oily or pecto-c('llulose, the jute iibie is 
known as a bastosc or hgno-celhilos(\ Hoth flax and juti' libus, 
however, may be termed (om})ound li])res wlu'u compared witli 
cotton and wool, winch are simide, or rather ‘^ini^h', fibres. I he 
jute fibn' as it is used is m reality a lil.iincait com]iosed of bundles 
of fine fibres, or ultimate fibies, which ait' lu'Id tof^a’ther by some 
cementing material. For investigation jiurjiost's ('loss and Bevan 
divide tlie vegetable fibies into two distinct groups based upon the 
composition of this cementing mateiial, and defiiit'd broadly as— 

((/) recto-cellulose, of ^vhu'h llax is the t\pe, and 
{b) Ligno-cellulose, ot which jute is the t\j>e 

It is this ligneous or woody matter which causes the dry nature 
of the jute fibre, and w'hich necessitatt's the use of water and oil as 
lubricants in the batching proc(‘ss. The addition of a suitable 
lubricant to the fibres facilitates their uniform and free movements 
through the subseciuent prejiaring machiiKN. 

Various kinds of oil havi' been found quite suitable for batching : 
consequently, the use of any particular kind is very oftcai influenced 
greatly by its cost relative to that of the others. Three distinct 
classes of oils are in general use, and these may Ix^ iisc'd (‘ither alone 
or in mixtures of two or more kinds These ^dasscs arc — 

1. Animal or fish oils: Whale oil; seal oil; oils refined from fish refuse 

at fishiiiK ports and sold as fish oil or herring oil , recovered grease 
from wool fibres and fabrics. 

2. Vegetable oils : Linseed oil, cottonseed oil , palm oil. 

3. Mineral oils : Of these there are several kinds, the best known being 

Broxburn, Pumpherston, Oakbank, Young, and American. 

As already mentioned, soaps and saponifying ingredients arc 
sometimes added so that the oils and water may be mixed and then 
applied to the fibre in one solution. In addition, deliquescent and 
antiseptic agents, such as magnesium chloride, calcium chloride, 
sodium fluo-silicate, and zinc chloride, are used. The latter is 
extensively used, but it should be free from iron. 
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The undermentioned are a few typical mixtures of oils for 
batching ; — 


1. For good-class f Whale oil . . . , 

warp and weft ■! Seal oil , . . , 

yarns'" ‘ [ Mineral oil (0*900 to 0*907 s.g ) 


iV 

iV 

TO 


"2. For medium-class 
yarn 


f Whale or seal oil 
I Wool-oil grease 
1 Fish or herring oil . 

I Mineral oil (0*890 sg.) 


A 

1 

1 0 

do 

iV 


f Fish oil 

3. Lower-grade J Palm oil. 

wefts 1 Mineral oil 

t Black soap i to 2 per cent. 


1 (7 

1 0 
r> 


' 4. Sacking weft 


f Mineral oil (0*885 to 0*900 sg.), depending upon 
\ the quality of jute used. 


When arranging the various oils for the mixture for any class 
of yarn, it is advisable to keep in mind the following points : Vege- 
table oils are sometimes cheaper than fish oils, but owing to their 
tendency to overheat in the batch they must be used with caution. 
There is also a tendency in the.se oils,, if used alone, to stick to the 
pins and rollers. The lower grades of mineral oils, if used alone, 
have a hg-idening effect on the fibre, besides lowering the colour of 
fine jute. Owing to this hardening effect there is an increased 
amount of waste of fibre at the various machines. ^Jhese types of 
oils, however, keep the machinery in good condition by preventing 
the adhesion of dust and dirt to the pins, etc. ; for this reason it is 
advisable to have a proportion of mineral oil in all mixtures. . 

^ usually mixed in a tank capable of holding about 

TOO gallons, and this tank is often enclosed in a larger tank provided 
with water. The water may be heated by a steam coil or from the 
discharge pipe of a condensing engine. Whatever method is 
adopted, it is very desirable that the oil should be heated so that it 
may be applied to the jute at a temperature of not over 200° F. 
(lowei -grade oils often vaporise at 205"^ F./and it is highly essential 
that vaporisation should be prevented. Tf the water and oil are 
mixed to form one solution, it is an advantage to boil the mixture, 
and in both cases it is beneficial to provide the tank with an agitator, 
so that the constituents with different specific gravities which form 
the mixture may be thoroughly blended; such an arrangement 
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also prevents a sediment, for it keeps all the constituents in sus- 
pension. Perhaps the chief advantage of using a saponified mixture 
is the fact that more accurate proportions of water and oil can be 
obtained than is possible when the two liquids are applied separately ; 
a more uniform distribution might therefore be expected.; 

A very convenient method of storing the oils at the mill is to 
arrange the tanks so that they may receive the oil direct from the 
tank carts. When* oil is supplied in tank carts the price is lo.s. 
per ton less than if it is supplied in 40 gal. barrels. Jhimps may 
then be arranged to fill the batching-house tanks or mixing tanks, 
and the latter may be connected to the pipes at the softener. An- 
other method is to provide small tanks to contain a certain 
quantity of oil, and to fix them immediately above tlie distributing 
apparatus. 

^The quantity of oil per bale depends partly upon the fibre and 
yarn, but mostly upon the kind of oil, andat varies from i to 2^ gals, 
of oil per bale of 400 lb., together with 6 or 7 gals, of water.' The 
best coloured oil and the smallest quantity should be used on the 
best qualities of jute, while the lower-quality oils in greater quantities 
may be used for the commoner-class yarns. The construction of 
the mill and the atmospheric conditions which jirevail at the time 
will regulate to some extent the amount of water to be used ; but 
it may be taken as a sound rule that whatever quantity of water 
IS used, it should not be so excessive as to cause any trouble in the 
various operations. On the other hand, there need be no hesitation 
in using as much oil as is required to help the various operations, 
because it all remains in the fibre and in the yarn, whereas the bulk 
of the water evaporates during the time that the material is pro- 
gressing through the various departments. 

A series of tests with reference to the evaporation of oil was 
made by the authors on a class of fibre on which the largest propor- 
tion of oil was a good-class mineral oil. The mixture really con- 
tained 90 per cent, of mineral oil (0*890 to 0*895 sp. gr.), and 10 per 
cent, of seal oil. No water was used. To a given weight of fibre 
was added 15 per cent, of this oil mixture. The lubricated fibre 
was then spun into yarn in the usual way, packed in a hessian 
wrapper, carefully weighed, and stored in such a way that any loss 
in weight would be quickly seen. The bale was weighed every 
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month from February to November ; the greatest loss was in July, 
and was a little over i per cent., but in November the bale weighed 
exactly its original weight. 

There are, perhaps, difficulties in the way of securing uniformity 
of conditions, but efforts should be made to achieve this desirable 
state, and thus obtain the best results. It is always a good plan 
to be able to make at least a rough test of the oils for comparison 
with regard to colour, specific gravity, and fluidity. Glass vessels 
of the same diameter, and made from the same quality and thickness 
of glass, should be used for the colour test. The specific gravity is 
naturally tested by a hydrometer, and at a temperature of 6o° F. 
The same temperature should obtain when testing for fluidity with 
a viscometer. The latter is usually a glass bulb with a capacity of 
100 C.C., and provided with an opening thiough which this volume 
of water can flow m a definite time — not less than 30 or 60 secs. 
The viscosity of oils with reference to water can then be found, 
and the short-time bulb or long-time bulb will be used according 
to the nature of the oils to be tested. It would also be an advantage 
to be able to test the flash-point of the oils used, but this is rarely 
done by the user, as it is considered sufficient to take the figures 
supplied by the oil refiners. 

A typical example of the record of tests made may be useful 
as a guide in such cases : — 


Date ot 
Delivery. 

of 

Oil 

Supplied by 

lemp. 

1'. 

Viscosity. 

Spool I'lc 
(jra\ ity 

Flash 

Point. 



( Grecnbank \ 

• } Whale^ V 
{ Fishing Co J 


Mins. 

Scc^. 



15-8-14 

Whale 

61° 

5 

30 

0*916 

500® 

20-8-14 

Mineral 

f Standard \ 

\ Oil Co. / 

60° 

3 

25 

0*891 

350'' 


An extremely important point in con.-jction with jute is the. 
condition of the fibre when it arrives in the manufacturing centre. 
It is too late to deal with the cause at this period, but faults or 
defects in the fibre which can be eliminated must be dealt with 
in the batching house previous to carding. Most of the defects are 
due to one or more of the following : Unsuitable seeds in the first 
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case; imperfect retting and cleaning; the haste exercised in mar- 
keting the fibre; and to the condition in which the fibre is 
baled. 

Chaiidhury gives the following glossary of Indian terms as 
applied to the jute hbre : — 

Ashmara ■ Weak stuff. 

Batch Pat : Fibre from immature plants rejected at the time of thinning. 

Bukchhal : Barky ^Mirtion of the fibre at some middle places, due to 
plants being allow e<l to grow after inundation and the water has sub- 
sided. 

Croppy : Fibre having rough and hard top ends. 

Fm Fibre of superior (juality 

Flabby : Wanting in firmness— loose 

Ful I’at : Immature stuff cut before flowering This fibre is excellent in 
coUmr, but somewhat weak and gummy 

Knotty. Full of knots. Knot is .1 j^)ition of fibre agglutinated which 
resists separation , mainly due to an insect bite or puncture on the 
growing plant. 

Mo.ssy . The lowland swamped jute with numerous adventitious roots 
(or extraneous vegetable m.itter). 

Rooty : The jute is called by this name if from the lower pait of the fibre 
the gum and bark are not wholly removed, and in which the fibres stick 
together. 

Specky ; Containing patches of outer bark here and tliere. 

Sticky : With pieces of stick or pith amongst the fibre (usually in small 
plants from the Daisee district). 

The eight small samples in idg. 56 illustrate some of the faults 
enumerated above; -the fibres wen; selected by Mr. George Stewart 
in the Naokhali district during the jute-retting season 

1. Lamjore jute . The best quality of early jiitc. 

2. Bidyasunder: Fine jute grown on high lands 

3. Typiail sample of stained librc due to sand and mud; also Agehal or 

crop end. 

4. Jute grown near the sea and discoloured by dirty steeping water, 

5. Second quality early jute . short length 

6. Weedmgs which must be purchased to get the good-quality fine librc. 

7. Coarse fibre due to want of w^ater for steeping, 

8. Mestha fibre :* Quite good colour. 

These faults or defects may in part be remedied or dealt with in 
various ways — c. g. . (i) Weak fibre necessitates great care in mixing 
with the better-grade fibres, so that no gicat quantity may be 
allowed to collect at any point in the slivers. (2) Gummy fibre 
can only be helped by using more oil in the batching. (3) Sticky* 
fibre can be greatly improved in the carding process. (4) .Specky 
fibre may also be improved and partially cleaned by allowing the 
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jute to lie a little longer in the batch. (5) Croppy fibre, which 
comes only with early jute, may be cut off, but if the jute is kept in 
store for some time it improves considerably. (6) Knotty or barky 
fibre can only be cleaned by cutting. {7) Rooty fibre must either 
be cut off, or combed as explained further on. 

In addition to the above defects, the jute may be damaged in 



Fig. 


transit by bad ventilation in the holds of the ships ; it may also 
deteriorate by long storage or “ age.”. On the other hand, new jute 
or earl}^ crop is usually harsh, and it lacks the spinning property 
of more mature kinds. Some difficulty is experienced in using the 
first arrivals immediately; nevertheless, the best fibre, both for. 
quality and colour, is usually in the early shipments. 

Excess moisture : recent years a considerable amount of 
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trouble has resulted from the damp condition in which the jute was 
baled in India. This defect causes “heart damage,” 'and serious 
loss and friction are caused to the trade from this source. We have 
already mentioned the fact that jute has a natural affinity for 
moisture, but it is necessary to see that this natural quantity of 
absorption is not increased by artilicial methods, and various ways 
are employed to check the hygroscopic condition of the fibre. Thus, 
a bale .of jute is sometimes opened out and exposed in this loose 
condition to the air, say, for 24 hours. The fibre, if comparatively 
dry, absorbs an amount of moisture which is inlhuMiced by the 
atmospheric conditions at the time'; the moisture may then be dried 
out and a fair idea obtained of the probable loss, but a safer and 
more accurate method is required before both parties to the contract 
are satisfied. 

Conditioning houses are used in a few of the mills for exhaustive 
tests of excess moisture. The whole of the material is dried per- 
fectly, and then an allowance percentage regain is agreed U])on. 
Other firms have small conditioning ovens in which a few jxninds 
of jute may be tested quickly and accurately by heating to a tem- 
perature of 220"^ F. This temperature drives off all the moisture, 
and the fibre may then be allowed to regain naturally its normal 
percentage of moisture. Instead of submitting the fibre to the 
latter process of natural absorption, a regain allowance may be 
agreed upon. 

f In three tests made by the authors for the amount of moisture 
in jute fibre it was found that — 

Sample i lost 9 oz iih drs from 2 lb 9 oz. 12 J cirs. 

,, 2 ,, 7 ,, 14* ,, ,, 2 ,, 14 ,, I3i .. 

.. 3.8 „ ,. „ 2 „ 15 „ II 

In most tests for conditioning — say, for wool, cotton, and silk — 

it is usual to give the percentage moisture on the original weight, 
and the percentage of excess moisture with respect to the absolute 
dry weight. If the above samples of jute were conditioned in this 
manner, and if it were agreed that jute in its normal or air-dry 
condition should be 13 per cent, heavier than the absolute dry 
fibre — f. c., after the fibre has been heated to 220° F. — then 
Table A will give us the various particulars required for the 
above three samples : — 
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If, on the other hand, the •percentages are reckoned on the 
air-dry weight of the libn'. and if we assinne that the inateiial in this 
condition contains 87 parts of fibre and 13 parts of moisture, then 
Table B will apply. 

The latter table is recommended as being the better, at iiny 
rate for jiite, for the following reasons' In the fust place, it is 
unnecessary to use jxTcc'iitagt's when concretii numlH'is can be 
obtained as (piickly, for in nearly every case tlu' calculation is 
extended if percentagis are used. In tlu' second case, all excess 
moisture leaves tlu' fibre during the prepaiatory and .spinning 
})rocesses, but that amount which is presiuit in tlu' air-dry 
condition usually remains with the fibre and oil. C'onseciuently, 
if once the actual propoitions of fibre and moisture in th(‘ air-dry 
condition arc found and acknowledged as stand. 11 d values in 
any particular town or country— and these vahu's will naturally 
\ary m different places, and also at dilterent times of the year 
in the sanu' place — it w(uil<l be possible not only to deteimine 
(juickly the exact air-dry weight for the invoict' value, but at 
the same tune to compare tlu* total (juantity of air-dry fibre 
which enters the null with the output of yam over any given 
])eriod. We need hardly say that when tlu'se ])articulars are 
available for the •proju udor and managn they a fiord a capital 
check upon waste of every kind; for, ncgh'cting tlu* slight change 
in moisture which takes pla((‘ from month to month, the output 
plus the w.aste should be a])proximati'ly e(|u.il to the weight of the 
air-dry fibre delivered to the null plus tlu* w'eight of oil which has 
been consumed. 

If for any particular reason the actual percentage of moisture 
in the material is given, it is jiist as easy to find the weight of the 
accepted air-dry condition. For example — 

Let W = the total weight of the samph; or bulk ; 

M — the total weight of moisture expelled at a temperature 
of 220^ F. ; 

F = the percentage of absolute dry fibre in the accepted 
air-dry condition ; 

A = the air-dry weight. 
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100 M\ lOO W 
100 — ) X X — = A. 

W / 100 

TOO W — 100 M W . 

W = 


100 (W — M) 
F 


- A. 


Hence we have simply to introduce the difference between W and 
M, which is obviously the absolute dry weight, and divide by the 
percentage of fibre which has been accepted as the proper proportion 
obtaining in the air-dry state. 

Amongst jute fibre experts it is generally considered that the 
value of F lies between 86 and 88, and we have therefore taken the 
mean, 87. This, of course, means that in every 100 lb. of naturally 
dried fibre there arc 87 parts absolute dry fibre and 13 parts 
water. 

Numerical example Suppose a nominally 400 lb. bale of 
jute, after having been heated until all the moisture is expelled, 
weighs 346^ lb., what is the invoice value of the bale? 


and 


1 00 (4 00 - 53|) _ . 
87 ^ 


100 X 346J 

87 


397-93 lb. 


397-93 X 


average weight of bales 
400 


X number of bales in delivery 


— the in\'oice w^eight in i)ounds of air-dry fibre. 


If a smaller quantitv^ is Rested, say in an ordinary conditioning 
oven, then the invoice v^alue of any parcel of jute may be obtained 
as under ■ — 


Absolute dry weight of sample 100 • • 1 • t ^ r 1 

Original /eight cf sample ^ ^ ^ weight of parcel 

= invoice weight of air-dry fibre. 
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Example * A sample of jute weighing i lb. 7.} oz. weighs, when 
heated to 220^ F., i lb. o oz. 14 drs. ; what is the invoice weight of 
air-dry material in 10,000 lb. (25 bales, each nominally 400 lb.) ? 

I lb. o oz. 14 drs. ^ 100 10,000 

I lb. yl oz. ^ 87 ^ I 

270 dis. 1(^0 10,000 on 

^ ^ - 1 ^- 3 -* 



CHAPTER V 

INTERMEDIATE PROCESSES 

The root ends of the stricks of jute often require special 
treatment, and various methods are employed to deal with these 
roots. Cutting and snipping have been largely practised, par- 
ticularly the former, and a root - combing machine has now 
been introduced. The most satisfactory economical conditions 
obtain when the whole, or practically the whole, of the jute fibre 
is utilised, and the above-mentioned root-comber is the most 
modern machine which has been introduced to fill up the cycle 
in order that this desirable state may be approached. The 
machine is the invention of Mr. Spence, and is made by Messrs. 
James F. Low & Co. Limited, Monifieth. It is illustrated in 
Figs. 57 to 6i. The long lengths of jute A are spread over a travel- 
ling sheet B and just in front of the guard C of the three travelling 
chains D ; see Fig. 58, which is a view of the driving side of the 
machine. The root ends of the fibre are exposed to view in this 
illustration, and arc in close proximity to the plane of the points 
of the pins of the cylinder, which in this view rotates counter- 
clockwise. As the feed sheet B and the travelling chains D move 
forward slowly towards the machine, the lengths of jute are gripped 
in succession between the lower and upper sets of travelling chains 
D and E; see Figs. 57 to 59. The chains rotate as shown over 
grooved pulleys; the extreme upper and lower sets are shown at 
F and G in Fig. 57, and all in Figs. 58 and 59. Two shafts H and 
J, Fig. 60, which carry the chain pulleys near which the fibre A 
is delivered, are driven from the shaft K of cylinder L. The first 
wheel M on the shaft K is for communicating the rotary motion to 
the workers, etc. The -shaft K is lengthened to carry wheel N of 
40 teeth, which, with carrier wheel O and wheel P of 25 teeth, serves 
to drive the worm-shaft Q. Two double-threaded worms R and S 
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are scoured to the shaft Q, and drive respectively the worm-wheels 
T and U, each with 31 teeth, the former bein^ under the worm R 
and the latter over the worm S. The two wheels T and U thus 
move shafts H and J, and therefore the chain pulleys I) and E in 
opposite directions. Similar chain pulleys, F and G, Fig. 57, 
running loosely on shafts V and \V, are provided above and below 
those on shafts H and J, and also similar sets at the other side of 
the machine in order to provide means for a continuous rotation of 
the two sets of chains D and E. 

Tile driving side of the cliain pulley shafts H and J is illustrated 
in Fig. 59, which is, of course, opposite to the actual driving side 
illustrated in Fig. 58. These two views show well the disposition 
of the two sets of chains, and the dotted lin<‘s m Fig. 57 also represent 
the connections bidwc'en the same jiarts 

It will be seen that the movement of the fibre is across the front 
of the cylinder L, the surface of which is covered with pins, and 
that Figs. 58 and 59 show respectively the uncombed fibie entering 
the machine and the combed fibri' leaving it. 1'h(‘ difference in 
the apjiearance of the filin' in the two stages is (piite apparent. 
Now it IS evident that since the cylinder L rotates at about 165 revs, 
per min., it will be necessary to make provision for the free entry 
of the fibres in order that the pins of the cylinder may enter it 
perfectly, and perforin the combing of the fibre without drawing 
the btricks bodily across the front of the machine. This provision 
is illustrated in Fig. 6r. The iip[)er iiart X of this ligure represents 
one stave of 3^ in. width and 6 ft. long in sections of 2 ft. each; 
the whole of the outer peiiphery of the cylinder L is covered with 
the.se staves. The muldle part V of Fig. 61 rcpre.scnts the same 
stave as X, but looking on tlu' narrow edge, while the lower part 
Z represents the edge of the chain support. This support Z is con- 
tinued downwards as shown in Fig. 57 to form the breastplate or 
shell 7. Returning to Fig. 61, the fibre enters on the right, and 
there is about 25 in. clearance between the points of the teeth in 
section i and the outer part of tin? support Z. This gap gradually 
decreases for a distance of 3 ft. 9 in. — i. c., to point 8, where it is 
only xV in. wide. The gap is constant for the remaining 2 ft. 9 in. 
Only one row of pins is illustrated at Y, but all are shown in the 
part X. It will be clearly seen that not only is the gap widest at 
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The first rough combing is done by the 
coarse teeth in section r, and the gradually 
increasing fineness of the pins and pitch in 
successive sections up to No. 5 enables the 
work to be done efficiently and with a 
minimum amount of waste. All the time 
that the fibre is passing before the front 
of the cylinder L,* those parts which are 
combed out are carried round by the 
pins to the two sets of workers 9 and 
strippers 10, and are then delivered in 
the form of a wide slieet liy the doffer 
II and rollers 12 and ij. We hav(‘ 
omitted the description of the actual func- 
tions of the cylind<‘r, workers, strippers, 


Section. 

No of Hurts 

Uon/ont.il 
I’llcli in IiK h< ' 

\\ iro Ci.unjo 

1 

4 

4 

() 

2 


2 

8 




9 

4 


i 

10 

5 



12 

6 

b 


12 


doffer, and rollers, because these will be 
more conveniently described in coniiectioii 
with the breaker card. It is therefore 
sufficient for the moment to state that the 
stricks of fibres with their ends combed out 
perfectly arc delivered as illustrated in 
Fig. 59 ; that the sheet of more or less 
carded fibre is delivered on to the table 
14, Fig. 57; and that the roots, dirt, 
coarse fibre, small particles, etc., which arc 
not carried round the machine completely, 
drop on to a travelling sheet 15, which 
rotates on roUers 16 and 17. This material 



is ultimately deposited on to the table 18 or on to the floor. 


At least three men are required to work the machine — one to 
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lay the stricks of jute on the feed cloth B, the second to regulate the 
overlap])ing length for the purpose of exposing that part only which 
should be combed, and the third to remove the combed jute and to 
build it on a barrow ready for the breaker card or the weigher. 
The jute must, of course, be batched and softened before it enters 
the above' machine, and it is very important that the pieces or stricks 
should l)e small enough not only for the breaker card, but also to 
enable tiie mate'ii.d to be combc'd elTiciently in the root comber. 

The best lesults a])pear to be' obtained when the cylinder L 
has a spta‘d of i()5 to 175 re\'s. per min. With the former speed 
and the wheel gearing as gi\’en in connection with Fig. 60, we have — 
, 40 2 

it)s X X -- 17 H'vs. per mm. 
of chain pulley and tiavi'lling slu'et pulley. 


75hb:; y(F. 


17 levs. X <S -5 in pulley X 3*1416 -- 453’()(), 
or 454 m. pi'i' mm. of tiavelling shi'et and chains. 

.434 in X t)0() mins, 
jt) in. j)('r >'aid 

per clay of ten hours. With the above sjxvd the machine will 
comb the root ends of five tons of jute pel day of ten hours. 

A reasonable and fair average' weight of stricks of jute may be 
taken at — 

2 \ lb for .1 length of 9 ft , and 

2“ ,, .. 7 .. 


The operati\'e who regulates the length to be combed also 
sjircads out the stiicks, which we have stated should be uniform m 
thickness. To obtain the best result in combing, it is found that 
the strick should be spread over a width of about 30 in. Conse- 
quently, with 2 \ lb. for 30 in., or 2 \ ft. in width, we have i lb. of 
jute per foot of feed chain. Hence — 

756 yds. per hour of chain X 3 ft. per yard = 2268 ft. and 
pounds of jute. 

If from this we deduct 10 per cent, for stoppages, and also 10 per 
cent, for irregularity in feeding, we have — 


2268 — -- of 2268 ; or 
100 

2268 — 454 nearly — 1814 lb. per hour. 
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Although the combing takes place only at the root end of the 
fibre, it is evident that the bulk e>f the weight |H‘r unit haigth is 
present ht're, and that a con'^iderabh* reduction in tlu' wi'ight of 
each strick will result. If \se .issume that the weight of th(‘ strick 
IS reduc(‘d during combing by 2o per ciait. foi good jiili', and by 
40 j)er cent, for ])oor jut(' i. c.,an average of jo j'ereaMit. o\ er all - 
there would still K'lnain 

• /■ > 

- ' of Ibl 1 , (U* 

100 

i(Sr4 5.j pg - appro\imat('ly 12701b. 
of jute j)i.‘r houi i(\idv for the break(T caul. 



Fig C)2 

Two other methods of dealing with the root ends of jute arc 
practised ; — 

((f) Snipping 
{h) Cutting 

Two types of machines are used for the former process, and bigs, 
62 to 65 illustrate what is known in the trade as the " Butchart 
Snipper.” Fig. 62 is a photographical rejiroduction of the machine, 
and shows the feed and delivery positions ; lug. 63 is an elevation 
of the driving end ; Fig. 64 is an elevation of the opposite end ; 
while Fig. 65 is a plan of the machine. Before describing the details 
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of the mechanism we might point out that the heads or stricks of 
jute in a loose form arc separated from each other on the table to 
the left in the foreground of Fig. 62, and fed into the machine from 
this position. A second operative stands on the low stool or stillage 
immediately before the table to remove the stricks after they have 
been treated in the machine and delivered on the right near where 
the second operative stands. The long lengths of jute which arc 
seen over the long rail in the view have been placed there to dry, 
and* have nothing to do with the actual ^airk of the machine. 



The loose pulley A, Fig. 63, and the flanged fast pulley B, each 
of 20 in. diameter, are situated on the low shaft C of the machine, 
while in the same vertical plane is a second shaft D. Shafts C and 
D carry the two cylinders PA to E'* and F^ to P'* (see plan, Fig. 65, 
for the latter set). These cylinders perform a somewhat similar 
function to that performed by the various rollers in the root 
comber in P'ig. 57. As will be clearly seen in Fig. 64, the upper 
cylinder F is driven from the lower cylinder E by a crossed belt 
G and the two flanged pulleys PI and J, each about 18 in. in diameter. 
These parts constitute the whol^of the mechanism which is required 
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for the actual combing process, which, however, always goes under 
the technical name of snipping. 

Each cylincliT, E and F, is made up of four sections, shown only 
in Fig, 65. The diameter of each section from the bottom of the 
illustration ujwvards is slightly less than that of the one immediately 
below ; this difference' in the various sc'ctions is for the same purpose 
as that described with respect to lug. ()i, p. 99, although this 
difference does not always exist. And for very similar rt'asons to 
those mentioned with resjx'ct to Fig. ()i, the number of inns per 



unit area varies in different parts of the width of the cylinders. 
The following particulars refer to the clothing or covering in the 
four sections : — 

In section F^ the staves are 3 in. broad; there is one row of 
pins, and the latter are 2 in. apart. 

In section F^ the staves are 3J in. broad, and there are three 
rows of pins in each stave. In the first half width the pins are 
I in. apart, while in the second half width they are | in. apart. 
In section F^ the staves are in. broad but rather thinner, 
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and there are again three rows of pins in each stave; but 
three different settings obtain in each stave. For one-third 
of the width the pins arc ^ in. apart ; for the next third they 
are 3 in. apart; and for the last third they are in. apart. 

In section F'* the staves are similar to those in F®. There arc 
four rows of j)ins in each stave, and the setting is uniform — 
J in. separating each pair. 

The points of the pins in section F^ are about \ in. from the 
points of the pins in the corresponding section of the other 


16 1 7 



Fig. 65. 


cylinder, while the points of the two sets of pins in sections F* and 
almost touch each other. The pins in sections and F^ and in 
E® and F^ are intermediate between those of the two extremes. 
Both cylinders revolve at approximately 160 revs, per min. 

The covering for snippers may differ according to requirements, 
and according to the opinions of mill managers, but the main prin- 
ciples are usually observed. In some of the most modern produc- 
tions the particulars of the cylinders and covering are as indicated 
in the accompanying table. 
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Nots. — All the pins are set straight — perpendicular to tangential line-. 
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A more extended mechanical arrangement is required for feeding 
the stricks into the machine, and for delivering them after they have 
been combed. Between the fast pulley B and the frame K, Figs. 63 
and 65, is a small pulley L of 6 in. diameter, and from this pulley 
an open belt M passes to an 18 in. diameter pulley N, keyed to a 
sleeve or socket on the stud 0 . A pinion P, of 35 teeth, is also fixed 
on th(i sleeve of stud O, and this pinion gears with the wheel Q 
of 144 teeth on the shaft R. The shaft R passes across the machine, 
and on it arc keyed a small bevel pinion S of 18 teeth and a belt 
pulley T of 18 in. diameter. The bevel pinion S gears with the 
bevel wheel U of 64 teeth, and thus drives the short shaft V and a 
second bevel pinion W of 18 teeth. The latter ultimately gears 
with bevel wheel X of 64 teeth, and consequently drives the upright 
shaft Y — the lower end of which is supported by a footstep in 
bracket Z, Fig. 63, and around which is placed a cover to keep the 
lubrication free from foreign matter of all kinds. 

At a convenient place on the upright shaft V arc keyed three 
large grooved chain pulleys, 2, 3, and 4. Three endless chains, 
one for each pulley, are placed in the grooves of pulleys 2, 3, and 4, 
and also in similar but rather smaller grooves in a series of tension 
and guide pulleys. Thus, the top chain 5 passes partially round 
the top grooved pulley 2, guide pulleys 6, 7, and 8, and tension 
pulley 9. The grooved pulleys 6, 7, and 8 simply rotate, as their 
names indicate, on their studs 10, ii, and 12; and so does grooved 
IHillcy 2 on the shaft Y. Grooved pulley 9, however, not only 
rotates as desired on its stud 13, but is also capable of moving 
nearer to or farther from the inner end of the slot in its supporting 
bracket 14 according to lequirements. A strong volute spring 15, 
Fig. 65, is situated between the rear end of the bracket 14 and the 
slide, and projecting upward from the latter is the stud 13; hence 
the slide and stud 13, together with the adjustable grooved pulley 9, 
is forced outwards until the chain 5 is perfectly taut. In precisely 
the same manner the chains 16 and 17 form adjustable endless chains 
on their respective pulleys ; chain 16 passes into the grooves of 
pulleys 3, 18, 20, 22, and 24, while chain 17 passes into the grooves 
of pulleys 4, 19, 21, 23, and 25. In Fig. 62 the three chains are 
shown distinctly in the grooves of what we have numbered 7 and 
the two immediately under — the guard having been removed 
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purposely to obtain this view. The illustration al.so shows the three 
chains at the feed side of the machine between th{‘ pulleys 2, and 
4 and the pulleys 8 and 18. In this case, however, the guard is 
shown in position. 

Returning again to the line drawings, it will be observed that 
a crossed belt 2b connects pulley T and a small j^iilley 27 of 5 in. 
diameter, hinally, an cndKss cloth 28 leccav’es its motion from 
roller 27, while the lalter and a simitar roller 29 enable the cloth to 
])erform its function in the usual manner. 

The routine of the operation is somewhat as follows : The strick 
of jute is thrown over th(‘ grooved pulh'ys 2, j, and 4 on the left 
side of the machine in Fig. (>2, and in such a way that tli(‘ root 
ends hang comparatively low as indicated. ImiiK'diately the upiier 
end of the strick is caught b< 4 ween the three chains and the three 
grooved pulleys, it is carried into the machiiu'; simultaneously 
the lower part of the strick, ha\’ing already alighted on tlu* travelling 
sheet 28, is also carried forward. The surface sj)eed of the travel- 
ling .sheet 28 is much greater than the circuinfiTontial si)eed of the 
grooved pulleys, and hence the lower end of the strick is carrii'd 
before the remainder. This is naturally the condition ilesired, 
for this quick movement of the feed sheet 28 causes the ends of the 
strick to be entered or throwm betw'een the parts and of the 
two cylinders, Figs. 63, 64, and 65, and the combing starts imme- 
diately between the coarsely pitched t(‘eth m the above parts 
and F'. The further rotation of the shaft V and tlu* three grooved 
pulleys 2, 3, and 4 carry the stricks farther round to place the root 
ends successively into contact with the parts F2, F^, and F^, and 
the corresponding parts of the lower cylinder. The stricks finally 
emerge from the control of the three chains and tlie three grooved 
pulleys, when they arc removed by the second operative, who places 
them on one side ready for tin; breaker card. Tin' tow and tin' 
combed-out roots drop to the floor, from which they are collected 
intermittently, packed up in bags, and then taken to a suitable 
card for further treatment. 

The following particulars will show the relative speeds of the 
essential parts of the machine : — 


I. The combing cylinders E and F. These obviously make the 
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same number of revolutions per minute as the main shaft, 
which we have already stated is usually i6o revs, per min. 
Assuming that the average diameter of each cylinder is 
3 ft. 3 in., the circumferential or surface speed will be — 


i6o X dr:-— i6o X 3*25 X 3'I4i 6 = 1633-63 ft. per min. 
2. The speed of the grooved pulley shaft Y. 

L P S W 

Revs, of C X XT X X A X = revs, per min. of shaft Y 
W A 


N • 


and of grooved pulleys 2, 3, and 4. 

With the values mentioned in the text we have- 


160 X X 


35 18 18 ^ 1050 ^ 

144 64 ^ 64 1024 

approximately i rev. per min. 


Taking the working or effective diameter of the largest 
grooved pulley 4 to be 5 ft., the circumferential or surface 
speed will be 5 ft. x 3’i4i6 — 15-7 ft. per min., which 
represents the speed travelled by that part of the jute which 
is being combed as it passes from side to side of the cylinders 
— i. c., from and to E* and F^. 

3. The speed of the feed sheet roller pulley 27. 


Revs, of C 


x^x 




Hence — 


T ^ 

No. 27 

revs, per min. of feed roller 27. 


r 6 35 18 140 . . 

160 X X - X — = 46*6 revs, per min. 

lo 144 5 3 

Finally, if we assume that the feed roller itself is 4I in. 
diameter, we have — 


46*6 X ^ X 3*1416 = 54*899 ft. per min. 

Consequently, the surface speed of the feed sheet is approx- 
imately 3j times that of the largest grooved pulley 4, and 
this difference results, as already indicated, in the root 
ends of the jute being carried forward quickly, and literally 
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thrown amongst the teeth of the quickly revolving cylinders 
IC and F. Immediately thit happens, that particular 
stnck IS clearly no longer under the innuence of the feed 
sheet, and hence the various parts of the strick move at 
the same rate as the parts of the grooved pulleys with which 
they are in contact. 

The other type of so-called snij>ping mac hine is somewhat similar 
to a strong card without workca-s or strippers. It is often termed 
a teazer, and is uscal for opening out waste', lopes, and other cc^arse 
material. The feed rollers are constriietc'd to give' either a forward 
or a backward inox'c'mc'iit at the' will of tin* ()j)erati\’t‘. Tlu' pieces 
of jute arc' spread on the' fc'ccl cloth of the mac hine' in thc' usual way, 
and when thc root end has passc'd suflic ic'iitly far bc'twc'cn the fee'd 
rollers into the machine for the nc'cessary clc'aning of the roots, 
the movc'inent or motion of tlu' feed lolli'is is reveiseel, and the jute 
is thus drawn out of the m.udiine. 

The eliief objc'ction to both these in.ic'hmes is the' fact that a 
large amount of tow or waste is made, and a large* amount of time 
lost because of the necc'ssity for reveising the fc'cd rollers. And 
even if a skilled and careful opc'rative is in charge of the machine, 
there is a considerable amount of tow combed out with the loots. 
In consequence of the diflicuitic's inv'olved m the tivatment of the 
roots, and because of the production of waste, several attempts 
have been made to deal with the fibre more economically. 

One method which is extensively practised, and which has the 
undoubted advantage of involving the use of the very simplest 
kind of apparatus, is that of cutting the jute. This ojieration 
consists in most cases of severing the root ends of the stricks with 
the aid of a long deep knife — sometimes a scythe is used. In every 
case, however, the knife, which is usually from jc) in. to 36 m. in 
length and 5 in. to 6 in. in depth, is held stationary. 

One type of knife and fittings are illustrated in Figs. 66 and 67 
in front and end elevations. An ordinary trestle has two holes 
made in its upper cross-beam A. Thc threaded bottom parts of 
the knife-holders B are passed through these holes and bolted as 
shown, while the knife C itself is fixed securely in thc two forked 
ends of the holders B. The whole is usually weighted or otherwise 
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securely fixed, in order that no movement will take place during 
the process of cutting. In some cases an even simpler arrangemen 
obtains : an iron rod is fixed in a plank which rests on the floor 
The upper end of the rod is arranged with suitable knife-holders 
and weights are placed on the plank to keep it firm. It can thei 
be easily moved from place to jilace as desired. The operative 
takes the jute in both hands and cuts off as much as he think 
necessary by drawing the strick over the edge of the knife. Witl 



constant use and with sharpening, the knife edge naturally get 
worn until the upper surface or edge is concave in form. 

Since these knives arc exceedingly dangerous, they should alway 
be covered with a sheath when not in use. Two kinds of sheath 
are shown at 1) and K in Tig. C 7 . The former is intended to cove 
the blade only and to rest upon the upper faces of the knife-support 
B, whereas sheath E is intended to cover both knife and support 
and to rest upon the top beam of the trestle. The forked part 
then effectively prevent any part of the cover from touching th( 
sharp edge of the knife. In some cases leather sheaths are used 
but in no case should the knife be exposed when out of use. 
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The foregoing processes represent the complete routine atlopted 
in the preparing departments of mUls in which pressed-]ia('ked 
bales are used. Somewhat modified conditions naturally obtain 
in practically all the large Indian jute mills- the difhaa'iice in 
procedure is caused mostly by the method of buying and making-uj) 
of the jute. Since no shij)j)ing in the geneial sense is involved in 
the despatch of j^ite for the Indian nulls, it is usual to ]>ack tlu' lil)U‘ 
in more or less loose bundles and in two forms . 

1. The Kutcha or country bales, whuh contain about maunds 

(288 lb , but often uj) to joo lb ). 

2. The drums, which contain one to two maunds (82: lb to 

164! lb ), the actual quantity varying in <blfi'i('nt distiicts. 

And since both kinds of bundles are lightly j)ressed, it is evidi'nt 
that a bale-opeiUT is unnecessaiy. 

Huge godowns or waia-housc's an* recjuiied for the stoiagi* of 
the loosely jxicked bundles, and, in addition to tlusi' jierinam nt 
buildings, there aie several teinjioiary stores (‘na ted laily in the 
season. The jute 111 this case is built uj) in tlie ojx n and covered 
with suitable wraj)})ings, and it may be jiossible to sort the jute 
before it is stacked In most cases, however, the libre is bought 
unassorted, which obviously ne( I'ssitates some inodilied .iriange- 
ment 111 the batching dtj^artment to suit thes(‘ londitions. h'or 
instance, in some of the large Indian jute nulls the bundles are 
conveyed to selectors into the batching or sorting dejiaitment, and 
here assortments are made suitable for - 

1. Hessian warps 

2 Hessian vveft and sticking warp 

3 Sacking weft 

If a root-comber is used it will clean all the rough ends and 
provide the long jute necessary for sections i and 2, while the 
combings and selected rough pieces will be drafted into section 3. 
When the jute has been discharged at the mill, wharf, or ghat, it is 
necessary to examine it with regard to moisture, and also to see 
that the bulk is equal in value to the sample lots; this early pre- 
caution saves litigation later. The method adopted in India to 
ascertain the excess moisture is to open out the fibre and to leave 
It in this state for 24 hours under cover, and sheltered fiom the sun’s 
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rays and the rain. Not more than lo per cent, of the delivered 
weight should evajS^atc ; if there is a greater percentage, the 
difference in value is deducted before payment. 

The degree of selection for each class will vary in different mills, 
and will be influenced by the class of cloth it is intended to make. 
It may be quite safe in some of the mills to purchase lower grades 
of jute for mixing with the assorted lots, -and in other mills to 
purchase an occasional good lot to mix with and to keep the batches 



Fig. 68. 


up to a standard quality which must, of course, prevail all the year 
round. 

The quantity of water and oil to be used on the jute during the 
operations will also fluctuate more than it does in temperate coun- 
tries. During the worst period of the rainy season the air becomes 
absolutely saturated with moisture, and very little evaporation 
takes place; consequently, a minimum amount of water must be 
added. Conversely, much more water must be added in the hot 
-season when evaporation proceeds rapidly because of the dryness 
of the air. Without this additional amount of water the climatic 
condition would be quite unsuitable for this particular branch of 
textile work. 
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\Vc conciudo the description of the processes leading up to 
carding by tlie introduction of Fig. 68, which has been taken recently 
in one of the largest DiiiKUe jute mills. The cutting knife and 
the method of cutting off the roots is clearly indicated. The uncut 
jute is shown in the barrow on the h'ft, tlu' cut jute in the barrow 
on the right, while the bag near the knife-st.ind is for the reception 
of the jute root'^. d'he latter are jiKu ed on one side to be tieatcd 
separately. 


PART I. 



Vi 


THE E\T)LiniON AND OBJECT OF CARDING 

Carding.-^ J^eforo illustrating and describing the actual machines 
which arc used for what is known as “ carding” in the preparation 
of the jutc' libn', it will perhaps be advantageous to discuss briclly 
the evolution of carding, the object of the process, and the difference 
in general between this system and the one which in certain cases is 
employed for the production of higher-class yarns, or for yarns 
which possess different physical features from those prepared by a 
system in which carding is the fundamental jirocess. 

It is probably im])ossibl(' for any jierson to possess the knowledge 
which will enable him to slate with absolute certainty the date of 
the origin of carding, or even to say for which fibre the carding 
impleiTK'nts were first used. It is even a matter more or less of 
conjecture as to whether wool or flax w'as first used for the fonna- 
tion of a textile thread. Historic records provide us with infor- 
mation which^ appears to leave no doubt as to the great antiquity 
of both these fibres, and since it is practically impossible to form 
a thread from a large niimlxT of individual fibres without some kind 
of operation which straightens out the fibres and lays them more 
or less parallel to each other, we arc probably safe to assume that 
the process of carding, in a very crude form indeed, was originally 
practised in connection with either the wool fibre or the flax fibre. 
The actual modern mechanical operations involved for the treat- 
ment of the wool fibre, cither for woollen yarns or for worsted yarns, 
are quite different from those which are in use for the flax fibre, 
and hence also for the jute fibre, since those practised for the latter 
have been evolved from, and are indeed modifications of, those 
employed for flax. 

One is inclined to the opinion that the wool fibre holds pre- 
cedence, since this valuable raw material is obtained as such, as it 
were, direct from the sheep, without having to undergo any specially 
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long and tedious process such as is necessary to extract fla 5 ( and 
similar ribres fnjin tlu'ir natural cnvHojx's. Whetliei this oinnion 
is corri'ct or not, it is (|int(‘ evident that, in (lie (Mrly ages, as the 
sheep wandered about from place' to ])lace, and probably among a 
larger and more imperfe'ctly ciiltiv.iti'd lolh'etion of slinibs and 
vegetable' growths than what is at piesent femnd in encle>siire*s for 
slice'}), tile small ti^fts of we)ol we)nlel ceelle'ct on the spiny flint of 
such shrubs, h'leim these' sj)niv fiuits it wenilel be' a sini|)le' sli }:) to 
a crude form of comb, and willi tlu' aeh.inee' e)f eivilisation w'ould 


A 



C Fig O9, D 


follow in natural ste])s the evolution of the hand-cards which arc 
still used in many country districts. 

The teeth of wTat we may be allowe'd to style “ modern hand- 
cards ” are not straiglit, ])ut are slightly bi'iit near the middle as 
shown at A and B in Fig. 69. Ihese tw'o views show ies])ectivcly 
one pair and two pairs of hand-cards with their })ins or te*('th up})er- 
most. When the working jrnrts of a pair of hand-cards are in 
contact as illustrated at C in the same figure— -tliat is, with the 
handles pointing in opposite directions — the points of the two 
sets of teeth, and therefore the bends of the teeth, oppose each other. 
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As the two cards are drawn in opposite directions, the teeth of one 
set hold the bunch of fibres while those of the other set straighten 
out any crossed fibres which happen to lie obliquely to the direction 
of movement. The motion of the two hand-cards is continued in 
the same directions — i. c., one to right and one to left— until all the 


E 



F 

Fig. 70. 


fibres are laid straight. Then by reversing the direction of one 
of the cards, as indicated at D, Fig. 69, the straightened group of 
fibres is removed from the other card in the form of a roll or curl 
as illustrated at E, Fig. 70. A longer length of roll doffed from 
similar cards is illustrated at F, Fig. 70, while the yarn on the left 
has been spun from similar rolls. 
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Strange and crude as this process will undoubtedly appear to 
those who arc conversant w’lth the modern mechanical methods of 
carding and scribbling wool for woollen yarns, or for combing wool 
for the production of worsted yarns, it was the forerunner of the 
beautiful, unique, and intricate mechanism which at present is 
established in modern spinning nulls. It is also the forerunner 
of perhaps the equally complicated nuThanism used in other branches 
of spinning, including, of course, llax and jute, anti wt* thereft)re 
offer no apology for introducing a few remarks on filirt's which 
actually are* outside the scope of tht‘ prt'siait work. 

The remarkable and valuable changes winch have taken place 
in this branch of work, as well as m others, due to th(‘ introduction 
of machinery, are elegantly described in Haines' w'ork on the 
History of the Cotton Manufacture as follows : " M(xiiani('al know'- 
ledge has taught man to substitute for the labour of his own hands 
the potent and iiuh'fatigable agency of natunc The ojierations 
which he once performed he now only directs.'' 

A further step was the introduction of mut h larger cards about 
3 ft. wide, but th(‘ first real attempt at m(‘chanical caiding, or rather 
the first patent which deals with this branch, is that taken out 
in the name of Lewis Paul, on the 30th August, 1748, and numbered 
636, The apparatus consisted of a concave board clothed with 
card teeth, and a cylindcT, similarly clotlu'd, the circumfen'nce of 
which was concentric with the concave board. Jt will thus be seen 
that the operation of caVding was simplified, since it was only 
necessaiy to turn the* cylinder by a handle and th(' produc tion 
increased considerably. The; concave board could be 'lowerc'd in 
order to strip or doff the carded w^ool by means of a series of needles 
in a rod, and resembling a long steel comb. ILich successive cardful 
of carded wool was joined to the last lot carded in order to make a 
continuous roll or sliver. These simple yet ingenious parts formed 
the nucleus of which the mcxlern card is the result. 

The end of the eighteenth century and the bc'ginning of the 
nineteenth century witnessed improvenu-nts m connection with 
the carding of wool and of cotton, and about this period experiments 
were conducted in the mechanical preparation and spinning of flax 
tows ; the evolution of the modern cards for flax and jute probably 
dates fi^m this time. 
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About this date the function of the card for flax tow was the 
same as that for wool and cotton—that is, straightening the fibres 
to enable them to be laid parallel to each other^ and thus lay the 
foundation for the production of a decent and comparatively level 
sliver, and ultimately a level thread. A machine, however, which 
is suitable for short fibres such as cotton, and for comparatively 
short and medium fibres such as wool, is scarcely adapted for the 
much longer flax fibres, and is certainly unsuitable for the still 
longer jute fibres, unless these be cut to suitable lengths. Con- 
sequently the cards for the flax trade were gradually altered and 
improved to enable them to cut the fibres, and also to clean off 
imj)urities at the same time. 

There an; some rather interesting notes recorded by a Dundee 
spinner, Mr. William Thrown, who carried out many experiments 
pri'vious to the yc'ar 1820. He consider(‘d, and probably rightly, 
that the process of tow spinning at most mills was defective, and 
he attributed the defects almost entirely to the carding engines. 
1 he cards which were in use previous to 1820 were unsuitable for 
the work to be pc'rformed, but oiU‘ must remember that those 
engaged were still feeling their way, and could hardly be expected 
to arrive immediately at a satisfactory solution. The toothed 
cylinders of the cards were continually getting choked with strips 
or patches of tow, and this not only hindered the work, but decreased 
the production, and incidentally produced inferior slivers and 
ultimately defective yarns. The card elothing or cover was too 
fine for the work, Ixang similar to that used for wool and cotton; 
moreover,. the speed of the mam cylinder, which was only 3 ft. m 
diameter, was too slow. This cylinder ran at 90 revs, per min., 
but afterwards the speed was doubled. The introduction of more 
coarsely pitched teeth m the clothing, and the increased speed 
imparted to the cylinder, enabled the above gentleman to over- 
come the difficulties entirely in his mill, and to produce a reason- 
able ^Juantity of material from the machines. In his description 
of the working of his card Mr. Brown says : The main cylinder 
is about 3 ft. in diameter by the same in length, having two divisions 
of card cloth on it, each about 14 in. wide. The feeding rollers 
with one clearer (now termed strippers), a single worker with clearer, 
a frizzier for clearing the main cylinder, a doffing sheet and rollers 
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which differed only slightly from those of later times.” The quantity 
of tow produced daily in 14 hours was i cwt. About this date 
flax was selling as high as £150 per ton, and the price of 6 lb. tow 
yarn was los. *3s\ per spindle (i.s' K.b/. ])er pound). 

The ideas of Mr. Brown were evidently on the right lines, for 
the modern circumferential speed of the cylinders is much higher 
than that whidi enablt'd the abovi* improvements to bi‘ obtained, 
and considerably higlu'r than that which ri‘siilted when the com- 
paratively low diameter cylinders made only qo revs, jx'r min. ; 
the teeth of the card clothing m the modern cards also differ entirely 
from the ones used m former tinu's. 

Although tin' modern method of carding K'sembles much that 
which obtained about the abova-inentioiu'd jariod, thi' (onditions 
with regard to the pre])armg of both flax and jute ha\e altiTed con-* 
siderably. In the early days of c.irdmg, tie* flax libri' was very 
ch'an, and lai'ge (juantities of Dutch and home-giown flax were 
used; but when the spinning of jute was attrinpted, the greatest 
defect in the nudiaiusm wais (‘xjx'rienced m Conner tion with the 
cards. The cheajrer class of fl.ix would undoubtedly be treated 
on the cards at the sanu' tmu' that the jute flbn- was undei going 
its trials. Much, however, had to be h'arned ere success was tissiired, 
and we are safe in saying that tlu' rnetlnxls of j)ie[)aring the fibre 
at and for the cards were (h'ficient, and j^resented some of the 
greatest dithculties m the successful trr'alment of th(‘ jute fibre. 

The Object of Carijinc,.-- In its vvulest sense the object of 
carding is that of laying the libies jiarallel. In {hn jute industry, 
as well as in the flax industry, the ojx'nition <ilso inr ludeb the break- 
ing down of the long stalks or strips of the fibre, and it is quite 
possible that this operation of shortening or breaking the fibres 
has led to the adoption of the term “ breaker card” as universally * 
applied to the machine which is used m the initial process. Apart 
altogether from the general and almost self-evident requirements 
of the carding machines, there is at least one other object •which, 
although apparently neglected, is nevertheless unconsciously con- 
sidered by even those who scorn to consider the theoretical side 
in the slightest degree. We refer to the desirability of keeping in 
mind the physical structure of the ultimate thread. 

There are at least three conditions which, when satisfactorily 
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fulfilled, place the spinner of the finished yarn in an advantageous 
position. 

1. The yarn should be as near as possible of uniform thickness 

throughout its entire length. 

2. The yarn should be practically uniform in strength. 

3. The yarn should be of the maximum strength for the particular 

type, and for the purpose for which it has to be used. 

These conditions are obvious when pointed out, but the opera- 
tions which arc necessary to secure these valuable and important 
conditions arc often imperfectly performed. Statements such as 
the above are calculated to invite criticism, and perhaps to be flatly 
contradicted, because there are so many practical phases which 
make it very difficult indeed to achieve perfection, or anything 
approaching perfection, except with the very finest kind of fibre, 
extended mechanical processes, and careful and conscientious opera- 
tives. And we must admit at once that under certain conditions, 
even with the aid of the best type of workt'is, it is impossible to 
achieve uniformity. It is not impossible, however, to make a few 
suggestions which may help to improve the ultimate value and 
ajipearance of any particular type of yarn, however low in quality 
that yarn may be. 

The production of what may be called an ideal yarn implies 
the use of ideal fibres, and also demands perfection in all mechanical 
and manual operations ; and, since the operations and fibres do not 
reach this stage of perfection, it follows that an ideal yarn does not 
exist. Notwithstanding these impossible phases, we can define an 
ideal thread or yarn as one which is composed of a number of 
individual filaments or fibres so arranged that each cross-section 
of the yarn contains the same number of filaihents, and that all the 
filaments are of the same length. It is only when the constituents 
of a yarn closely approach these ideal conditions, and these are 
approached closely in some cases, that anything like uniformity in 
strength can obtain. 

It may be argued that since such a high degree of regularity is 
well-nigh impossible, it is foolish to attempt an approach to ideal 
conditions. We are certainly not of that opinion; on the other 
hand, we are confident that much better results are attainable when 



THE EVOLUTION AND OBJECT OF CARDING 


I2I 


all possible precautions are taken. If a series of transverse sections 
of a thread be cut, they will almost invariably diow that the number 
of fibres in such sections is not uniform ; and if tlie thread be 
examined longitudinally, we are safe to pi edict that there will be 
a great disparity in the lengths of the various fibres. These inecpiali- 
ties are not so great in line yarn^ as they are in tow yarns, for the 
twofold reason that the fibres are selected and sometimes cut to 
approximately the ‘same length for the production of line yarns, 
whereas for tow yarns no such treatment is attempted. Some slight 
choice of fibres with regard to thickness may take place in certain 
cases for flax tow yarns for the purpose of improving the (juality, 
but the chief factor in most cases, other than tht' personal element, 
in determining tlie quality of any particular type of yarn, is undoubt- 
edly the action of the card clothing on the various rollers and cylinder, 
and the speeds and setting of the various rollers. If the fibres 
differ greatly in diameter, this difference will certainly affect the 
ultimate conditions. The diameters of tlu' fibre's, as wifll as the 
yarns made from them, should be and are jiroportional to the sepiare 
root of their sectional areas, 

(^It is easy to show diagrammatically that the twist in yarns— i. c., 
Uie number of turns per inch— should vary in inve'rse propiortion 
to the square root of the sectional area of the thread, and therefore 
in inverse proportion to the square root of the count of jutt* yarns. 
Now the degree of twast which is imjjarted to a thread has a very 
important bearing on tin* strength of the thr(‘ad, and consequently 
it follows that, other things being e(|ual, uniformity in strength can 
only be secured by uniformity m twast. It wall be observed that 
twist is not mentioned in the three conditions whidi aie stated as 
being essential for the production of the highest class yarns, simply 
because, wflien the diameter is uniform, the twist is also uniform. 
If, however, the yarn, through any cause or causes — c. g,, uneven 
fibres, roots, slubs, joinings — is thick and thin, the number of turns 
per inch varies in the two parts, and this results in varying strengths. 
The fewer the number of turns per inch, and the shorter the fibres, 
the more easily will those fibres be displaced and thus weaken the 
yarn, for it is obvious that a straight fibre is more easily withdrawn 
from a group than is one which winds spirally around and with its 
neighbours. 
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It appears to us, therefore, that in order to minimise the diversity 
in strength in any yarn, and to counteract in some dogree the ten- 
dency to introduce that diversity which obtains in virtue of unavoid- 
able circumstances, one should attempt to obtain : — 

1. Approximately even lengths and diameters of fibre in the 

sliver delivered from the cards. 

2. A high degree of uniformity in feeding, the stricks of jute 

into the machine. 

The latter might be secured ultimately by some method of auto- 
matic feed — it is practically out of the question to attempt to secure 
uniformity in slivers by a considerably extended process of doublings, 
since this would probably increase the cost of production to such 
an extent as to make the price of the yarn prohibitive. It may 
also be impossible to secure uniform lengths of fibres or filaments 
by a carding process, but we are of the opinion that a step towards 
this desired ideal condition would be secured by an improved 
method of feeding, and also by paying particular attention to the 
size and pitch of pins, and to the. method of distributing these pins 
o\’ei the surface of the various rollers. We shall, however, leave 
this important though partially neglected consideration of pins 
until we have described the general operations of carding, and 
illustrated at least .some of the mechanical parts of the breaker 
card. 



CHAPTKR VI r 

URKAKHR CARDS — " LOW ” AND LAWSON ” MACHINLS 

Fig. 71, wFich illustrates part of one of Messrs. Fairbairn’s 
bre<iker cards, shows tli(‘ usual method of arraiif^ini^^ the material 
on the feed sheet of a breaker card : it also shows tlu' f^c'iu'ral 
appearance of the feed sIuhA when it is uniformly covered with 



Fig. 71. 


the long stricks of jute which havT previously passed through ine 
softening machine. The illustration accurately represents the 
satisfactory manner in which the spreading of the stricks on the 
feed sheet is performed on some machines, as the effect was photo- 
graphed without the attendant having foreknowledge of the writers’ 
intention. It shotild be pointed out, however, that much of the 
spreading on the sheets of breaker cards is very indifferently done 
when compared with the filled sheet in the illustration. 
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Fig. 72, which is a section through a breaker card, is introduced 
to illustrate practically all the rollers and other parts which operate 
on the fibre as the latter is passing through the machine. The 
sectional view is taken from one of the modern break('r cards matle 
by Messrs. James F. Low C'o. Limited, Monifteth, near Dundee. 
The object of introducing this tyjie of illustiation first is to enable 
us to explain briidly the ])ath followed by the fibre' from the time it 
leaves the feed shee't to that of being deliveied as a sliver into the 
sliver can at the otlicr end of the machine. 

The stiicks of jute', as already mentioned, sliould be laid uniformly 
on the feed sheet i, and w'lien the' machine is in weirk the '^tricks 
on tills feed sheet are carrie'd lijnvaiels, as indicated by the' ariow, 
and fe'd into tlie macliine between the' te'cth or pins of the fe'ed 
roller II anel the cast-iron plate 2, usually termed the shell. The 
ujiper surface of the shell 2 anel the points eif the pins of the feed 
roller are sulficiently near to each otlu'r tei enable the fibre to be 
carried forward until it comers into contact with the pins 3 of the 
mam cylinder T ; the latte'i rotates on the main shaft 4 in the 
direction shown by the arrows. The sti icks of jute are crushed into 
the pins of the feed roller H in virtue of the closeness of the setting of 
the shell 2, and conse(tucntly the material can move only at the same 
speed as that of the periplK'iy of the feed rolk'r H. The cylinder T, 
however, is inovigg very much (piicker than the feed roller, and as 
the material emerges from tlii' slu'll and the feed roller at the point 5» 
it IS immediately acted upon by the pins of the cylinder T. 

The combined splitting and carding actions, which will be 
discussed more fully later, begin at this point, and are continiu'd 
at the first worker UL which revolves on shaft 6 in the direction 
shown, but at a much slower speed than the cylinder T. A portion 
of the material is retained by the first worker UL while the remainder 
passes forward. That portion retained by the first worker is 
carried round by it in the direction of the arrow, and is ultimately 
removed from it at the point 7 by the first stripper on the shaft 8. 
The stripper carries the fibre again into the pins of the cylinder T 
in the direction indicated. The tin cylinder on shaft 9 is placed 
in a suitable position to assist the first worker in carrying 
the fibre towards the first stripper V\ and also to minimise the 
production of waste. 
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This cycle of operations performed by the cylinder T, the first 
worker and the first stripper Vh is repeated by the cylinder and 
the second pair of rollers and on the shafts lo and ii. A 
second tin cylinder is provided in some machines for the second 
pair, but omitted in others. , 

The carding action in breaker cards is completed at this stage, 
and the carded fibre is now carried forward to the point 12, where 
it is removed by the pins of the doffing roller ; this roller rotates 
on the shaft 13 in the direction shown. The pins of the doffmg 
roller carry the fibre around tlie top of the roller to the point of 
contact 14 of the drawing and pressing rollers A and A^ on shafts 
15 and 16. After the fibre emerges from these rollers it is in the 
form of a thin floece or sheet of cardi'd material, and this sheet is 
conveyed and contracted into what is universally known as a sliver, 
as well as conducted by the tin conductor 17 between the delivery 
rollers X and on shafts 18 and 19, and ultimately into the sliver 
can 20. 

The description of the passage of the fibre already given was 
introduced at this stage solely for the purpose of assisting in the 
description of the other working parts of a similar machine illus- 
trated by the three complete line drawings in Figs. 73, 74, and 75 
These represent the breaker card made by the Lawson Branch of 
Messrs. I'airbairn Lawson Combe Barbour Limited, Leeds and 
Belfast. 

Fig. 73 is an elevation of the driving or belt side of the machine ; 
Fig. 74 is an elevation of the opposite side, and contains most of 
the gearing; while Fig. 75 is a plan, drawn partly in section for 
the sake of showing mofe clearly the connections between the various 
rollers and the gear-wheels. The same lettering and numbering 
appear for similar parts on all the four drawings, and the same scheme 
of identification will be adopted in connection with any other views 
which involve detailed parts of the machine. 

A few of these machines are now driven direct by individual 
motors, but the visual arrangement is to drive from a drum on the 
line shaft and a belt 21 to the fast and loose pulleys Y and which 
are placed on the main cylinder shaft 4. On shaft 4, but at the 
opposite side of the machine (see Fig. 74), is placed the cylinder 
pinion J— the end of the shaft 4 being turned down to about ij ifl. 
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diameter to receive it. The pinion J commnnioates the motion 
to two main trains of gear-wheels which end resix'ctively at the 
feed roller wheel G on shaft 22 and at the drawing roller wheel B 
on shaft 15. Both these trains of gears, however, are recpiired in 
their entirety for other purjxm's. Thus, the fornuT is utilised for 
the feed-sheet gear, and the latter for the dofling and delivery gears ; 
while, in addition, ii portion of the drawing-roller gear is utihseil 
for the train of wheels for the woikeis. 

Taking the first tram of wheels for the driving of the feed roller 
H, it will bo S('en that the j)inion ] fust drives the intermediate 
wheel 23 on the stud 24. 'I'his stud is fixed on the radial arm 25, 
and is adjustable for various sizes of cylinder ]>inions J by means 
of the concentric slot 26, and a bolt 27. Tlu‘ mt(M'mediat(‘ wlu'cl 23 
m turn drives the comixiund wln'cl and i)inion (' and 1) on the stud 
28 fixed to the side frame 29 of the machine. IMnion 1) tlicn drives 
the second compound whe(‘l and pinion K and F on the stud 30. 
This stud 30 is fixed to the radial arm 31, which is provided with a 
concentric slot 32, and bolt and nut 33, to accommodate different 
sizes of change pinions F. 1 he lattt'r pinion F drivTs the feed roll(T 
wheel G on the shaft 22, u])on which is <dso fixed the feed roller H. 

Gn the same shaft 22, but nearer to the framework 29, is a wheel 
a which drives the pmiofi b on the end of the shaft 34 of the upper 
roller 35 for the feed sheet. The feed sheet i i)asses over this roller, 
as well as over the lower roller 36 on shaft 37 of the feed sheet. 
The surface speed of the feed sheet i has therefore a definite relation 
to the speed of the other parts. The lower roller 36 of the feed 
sheet can be adjusted within limits by means of two brackets 38 
which arc bolted to the side rails 39 of the feed table. The upper 
ends of these two side rails swing on the shaft 34 of the upper roller 
of the feed sheet, while their lower ends may be supported by two 
single upright brackets 40, as shown in Fig. 62, or by two adjust- 
able brackets 40^, as shown in Fig. 73. The feed sheet passes over 
an inclined wooden table 48, and betwx'cn the two wooden side rails 
48^. The table is supported by the iron side rails 39. The feed 
sheet itself is usually made from heavy jute or flax canvas, but a 
heavy felt or plaiding sheet is much more satisfactory, and although 
the first cost of the latter is greater than that of the canvas, the 
outlay is probably cheaper in the end. 
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Now let US consider the second main train of wheels. Commenc- 
ing from the same cylinder pinion J, Fig. 74, on shaft 4, motion is 
conveyed to the intermediate wheel 41 on stud 42. The latter is 
attached to stud plate 43, which is provided with a slqt 44, and 
the usual bolt fastening 45. Wheel 41 drives the compound wheel 
and pinion K and L on stud 46, but for the train of wheels under 
consideration the pinion L is not included ; its use in connection 
with a further train of wheels will be explained shortly. Stud 46 
is on the radial bracket 47, which is fulcrumed on the shaft 15 of 
the drawing roller A. The bracket 47 is also pro\’idcd with a radial 
slot 49, and bolt 50. The large wheel K finally drives the drawing- 
roller wheel B on the shaft 15. 

d^he continuation of this drive for the purpose mentioned above 
commences with the shaft 15. On this shaft, but nearer the side 
frame 29 than wheel B, is a pinion 51, which drives the wheel 52 
on the shaft 16 of the pressing roller Ab d lu' ratio of the teeth m 
pinion 51 and wheel 52 is the same as that of the diameters of the 
two Tollers A and Ab 

As already mentioned, wheel K is simply an intermediate wheel 
for the drive from the cylinder jiinion J to the drawing roller A, 
but this wheel K and the jiinion L foim a compound for the tram 
of wheels to the worker. Thus, pinion L gears with and diives the 
wheel M on the shaft 10 of the second worker U-, logs. 72 and 74. 
The wheel M also diives the intermediate w'heel 53, which is carried 
by a stud 54 on the stud plate 55. The latter has a slot 56 and a 
bolt 57 for adjustment. The intermediate W’hccl 53 thus drives 
the second worker wheel on the shaft 6. A little nearer to the 
side frame 29, and on the shaft 6, is keyed a w'heel 58, which drives 
the wiicel 59 of the tin cylinder \V^ on the shaft 9. In Fig. 74 there 
is no tin cylinder shown at the sc'cond pair of rollers and V^, 
but in Fig. 72 the tin roller W- on shaft 60 is geared in a manner 
similar to that shown for the tin cylinder W^. 

The wheel K also drives the delivery rollers X and on shafts 
18 and 19 by means of the following train of wheels : — Intermediate 
wheel 61 on stud 62, intermediate wheel 63 on stud 64, and wheel 
65 on the shaft 18 of the bottom delivery roller X. On shaft 18 is 
fixed a pinion 66 which drives the wheel 67 on the shaft 19 of the 
roller X^ ; the ratio of the wheels 66 and 67 is the same as that of 
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the diameters of the rollers X and The stud 62 is carried in 
the radial* bracket 68 fulcriimed on the stud 4(), and is fixed by a 
bolt 69 in the slot 70. Similarly, the stud (>4 is carried on the 
radial arm 71, fulcriimed on shaft 18, and fixed by the bolt 72 in 
the slot 73. 

The gearing to the doffer whirl S is illustrated in Idgs. 73 and 
75. In Figs. 73 tlie pitch lines of the wheels an* shown by solid 
circles, but m Fig. .75 the face of the tei'lh is indicated m the usual 
way. On the end of ihi; drawing-rolli'r sh.ift 15, but on the belt 
sidi' of the machine, is a pinion V whiih gi'ais with the whei'l y, 
and thus drives the coinjiound whi^el and pinion y and R on the 
stud 74. The latter is hxed in the adjustable biaiket 73, which 
is provided with the usu.d slot yf) and tlu' lixing bolt 77. 'flu; 
pinion R ultimately dri\'i‘s the dolfmg wheel S on the end of the 
shaft 13 of the doffing roller Sb 

The two ends of the doffing n)ller shaft 13, ait; siipj^Kjrted in the 
sliding brackets 78; these brackets are adjusted on the frame 29 
by means of screws 79, nuts 80, and lugs 81, which are screw’cd jnto 
and project above the uj)|X‘r faces of the sid(‘ framis 29. In a 
similar manner the ends of th<‘ shaft 15 of the drawing roller A are 
provided with sliding brackets 82, sciews 83^, lock-nuts 84, and 
lugs 85. 

The two ends of the shaft 16 of the jxessing roller are held by 
two brackets 86 fulcriimed on tht' studs 87; the latter an; fixed in 
their jiropcr positions m the slots 88 m the ui:)j)er jiarts of th(‘ sliding 
blocks 82. A stationary rubber 89 rests upon the roller Ab and is 
supjxirted by the two arms 90, which are fulcrumed at conv(‘nient 
places on the studs (ji ; the latter are fixed to and project from the 
shrouding 92. The shrouding encloses the ends of all the carding 
rollers, and is attached to tlu' side frames 29 by a series of brackets 
93. Part of the boxing or wooden covering is shown outside the 
shrouding on the top of the card. The boxing is arranged in curved 
form over the upper surfaces of the feed roller, the cylinder and 
the doffer, and consists of fixed parts and movable parts ; the fixed 
parts are marked 94, and so are the movable parts or doors when 
closed : the latter are provided with hinges, and where shown 
wholly or partially open are marked 94^, as in big, 74. 

A rail 95 is held between the two side frames 29 by bolts 96, 
PART I. K 
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and this rail forms the support for the brackets 97 of the delivery 
roller Xh The rubber 98 on the pressing roller is carried by the 
two arms 99 fulcrumcd on the short shaft 100. A second short 
shaft loi, immediately behind 100, and also supported by brackets 
97, serves to support the arms when the latter are turned back clear 
of the roller. The delivery roller shaft 18 is protected by the covers 
102, and the latter are supported by the brackets 103, which are 
bolted to the rail 95. The under rubber 104, termed a dead rubber, 
forms one end of the lever 105, fulcrumcd at 106, in the bracket 
107, which is bolted to tlie rail 95. The short arm of lever 105 is 
kept in contact with the lower roller X by the weighted part 108 
of the long arm. The rail 95 also forms a kind of jdatform for the 
operatives, and for safety it is compulsory to provide a handrail 
109 ; this rail extends across the machine, and is supported by two 
brackets no, which are bolted to the frames 29, As a further 
safeguard against accidents, cages in are jirovided. These open 
outwards on tlie vertical rod 112, and wluai closed are supported 
by various brackets nj. I he strijiper and worker shafts 6, 8, 10, 
and n are supported by bearings 114, and the stripper bearings 
arc provided with screwed studs, so that they may be adjusted 
accurately, with regard to radial distance, in the tapped ends of 
the base supports 114^ , tli(‘ latt('r may also be moved, witliin limits, 
on the perijdiery of tlie ring 29b In this particular machine, the 
ring 29b which carries the bearings 114^ for the strijipers and 
workers, is bolted to and forms part of the frame 29 ; this arrange- 
ment gi\a's a minimum distance IxTween the bearings at the two 
suh's. 

On the end of the feed-roll(T shaft 22, and at the belt or 
driving side of the machine. Figs. 73 and 75, is a double thread 
worm c, which drives compound wheels d and c. An intermediate 
wheel /, on adjustable radial arm g, conveys the motion to 
the wheel h on the clock spindle A hand k is attached to the 
end of this sjnndle, and moves m the usual way in front of the 
clock face /. 

Projecting from and bolted to the side frame 29 is a bracket 115, 
Figs. 73 and 75, the underside of which bracket is provided with a 
rack. A bracket 116 carries the belt fork 117, and also a short shaft 
or stud 1 1 8, upon which is a small pinion 119. The latter is in 
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gear with the rack on the under surface of the bracket 115 ; hence 
the bracket 116 may be made to move in either direction on the 
bracket 115, and to carry the belt fork 117 similarly in either 
direction by means of the hand-wheel 120, which is also on the same 
stud 1 18 as the pinion 119. 

We might just mention that the shell 2 in Fig. 72, or, rather, 
the upper surface of it, is concentric with the feed roller H. Swing- 
ing brackets, not shown in Fig. 72, but illustrated at 121 in log. 73, 
provide means for adjusting the shell 2 to the cylinder F. These 
brackets, when in the desired positions, are fixed by the bolt 122 
to the brackets 123; the latter form part of the side frames. 
Another bolt 124 serves to adjust the feed roller to the shell. A 
bolt 125 is provided for adjusting the shrouding 92, wliile substantial 
bolts 126 are employed to secure the usual cross-rails to the side 
frames 29. 

It will be seen from Fig. 73 that the shafts 8 and it of the two 
strippers receive their motion from a belt 73^ which runs on the 
stud 74^ near the free end of the t(‘nsion pulley bracket or radial 
arm 75M the latter is fulcrumed at 76^ The tension juilley 7 ? can 
be swung nearer to or farther from the shaft 4 in virtu(‘ of the 
concentric slot in the radial arm 75^ and when the belt 73^ is taut, 
the radial arm 75^ is fixed securely by the bolt as indicated. 

The following list' has been prepared to serve as a ready table, 
and also to facilitate the selection of any particular wheel or part 
of the machine in connection with the various calculations and the 
adjustment of the different sections : — 

A — drawing roller, 4 in. diameter. 

= pressing roller, 7 111 diameter 

B = wheel of 72 teeth on drawing roller A 

C — ,, 72 ,, of compound C and I). 

D = pinion of 18 ,, ,, C ,, 1). 

E — wheel of 120 ,, ,, ,, F. 

F ~ pinion of 20 to 50 teeth of compound E and F. 

G ~ wheel of 120 teeth on feed roller shaft 22. 

H ^ feed roller of 8 in. diameter under cover. 

J =1. cylinder pinion of 48 teeth on shaft 4. 

K = wheel of 150 teeth of compound K and L. 

L " pinion of 25 to 45 teeth of compound K and L. - 

M ~ wheel of 150 teeth on shaft 10 of 2nd worker U*. 

,, 150 ,, ,, 6 ,, ist ,, E*. 

N = (marked Y* in Figs. 73 and 75) pulley of 14 in. diameter on cylinder 
shaft 4. 



132 


JUTE AND JUTE SPINNING 


O = pulleys of 20 in. diameter on shafts 8 and 1 1 of ist and 2nd strippers 
VI and V*. 

P = pinion of 24 teeth on shaft 15 for driving doffer wheel S. 

Q ~ wheel of 48 teeth of compound Q and R. 

K -- pinion of 25 ,, ,, Q ,, R. 

S wheel of cj6 teetli on shaft 13 of doffing roller Sh 
-- dofhng roller of 14 in. diameter under cover. 

T ---- main cylinder of 4810. di.imetcr under cover. 

' ist worker of 7A in. under cover diameter on shaft 6. 


Ua. 

-2nd ,, 

7! in. 

>. 10. 

VI - 

- ist stripper of 

12 in. ,, 

,, 8. 

Va 

^ 2nd ,, 

12 in. 

II 


^ ist tin cylinder of 10 to lO in. diameter on sk 

aft 9. 

\V2 

' 2nd 

10 to 16 in. ,, ,, 

(H). 

X 

delivery roller 

of 4^ in. 

18. 

X^r 

pressing 

12 m 

19. 

Y 

- fast pulle/ of 

24 in. 

4- 

YV 

loose 

24111. 

4- 

- 

stripper pulley 

on shaft 8 for stripper belt. 


VJ 

». >* 

shaft II 



Z® - tension ,, stud 74^ 
a -- wheel of 06 teeth on shaft 22 of feed roller II 
b ,, 33 ,, ,, 14 of sheet roller 35. 

c - double thread worm for driving clock 
d - pinion of 24 teeth of compound d and c. 
e - wheel of 39 ,, ,, d ,, c, 

} - - intermediate wheel of 30 teeth 
^ -- r.idi.il iinn for adjustment of wheel j 
h - - wheel of bo teeth on clock spindle 7. 

7 - clock spindle. 
h - - clock face 
I - li.ind of clock. 

1 -=■ feed sheet. 

2 - - shell 

3 --- pins in cylinder T. 

4 - : shaft of ,, T. 

5 -- point where fibre first meets pins of cylinder T. • 

6 r - shaft of ist worker Ub 

7 point wheie fibre is removed from ist worker U‘ by ist stiipper V*. 

8 - - shaft of ist stripper V' 

9 - - ,, ist till cylinder W^. 

10 -- ,, 2nd worker I!-* 

11 ,, 2nd stripper \’'. 

12 point where fibre is lemovcd from cylinder T by dolfer Sb 

13 shaft of doifer Sb 

14 — point of contact between drawing and pressing rollers A and Ab 

15 = shaft of drawing roller A 

16 ~ ,, pressing ,, Ab 

17 = tin conductor. 

18 = shaft of delivery roller X. 

19 = M pressing ,, X^. 

20 = sliver can. 

21 = driving belt from mill shaft to pulleys Y. 

22 — shaft of feed roller H. 

23 = intennediate wheel of 48 teeth conveying motion from pinion J to 

wheel C of compound C and D. 

24 — stud for intermediate wheel 23. 
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25 — radial arm for intermediate wheel 23. 

26 — slot of arm for intermediate wheel 23. 

27 “ bolt and nut for fixing radial arm 25. 

28 — stud for compound C and D. 

29 — side frames of machine. 

29I -- ring. 

30 -- stud for compound K and F. 

31 “ radial arm for stud 30. 

32 — slot of arm ,, ,, 

33 bolt and nut ,, ,, 

34 shaft of upp6r roller 35 for feed sheet i. 

35 “ upper roller for feed sheet i. 

3O - lower ,, ,, 

37 shaft of lower roller for feed sheet i 

38 -- adjustible brackets for lower loller 30 of feed sheet 1 

39 ~ side rails of feed table 48 

40 ^ upright supports for side rails y ). 

.. 3 ') 

41 — intermediate wdieel of 72 teeth conveying motion from w'heel J to 

wheel K of compound K and L. 

42 “ stud for wheel 41 

43 stud plate for wheel 41. 

44 — slot in stud plate 43 

45 : - Ixilt and nut for stud plate 43. 

46 — stud for couipound K and L. 

47 " radial bracket for compound K and L 

48 — feed hiblc 

48^— wooden rails on sides of feed table 48. 

49 — radial slot in radial bracket 47. 

50 bolt and nut for fixing radial bracket 47. 

51 — ])inion of 16 teeth on shaft 15 of drawing roller A. 

52 — wheel of 28 ^ ,, ,, i() of pressing roller A* 

53 = intermediate wheel of 72 teeth between wheels M and Mb 

54 = stud lor intermediate wdieel 5 ] 

55 — stud plate for ,, 53. 

56 -- slot. in stud plate 55. 

57 = bolt and nut for fixing stud plate 35. 

58 = wheel of 1 12 teeth on .shaft 0 of ist worker for driving wheel of 

ist tin cylinder W‘ 

59 — wheel of 128 teeth on shaft 9 of ist tin cylinder. 

60 = shaft of and tin cylinder 

61 = intermediate wheel of 72 teeth to delivery roller X. 

O2 — stud for intermediate wheel Oi. 

63 — intermediate wheel of 72 teeth to delivery roller X. 

64 — stud for mtcnnediate wheel of 72 teeth to delivery roller X 
O5 r- wheel of 72 teeth on shaft 18 of delivery roller X. 

66 = pinion of 17 ,, ,, 18 „ 

67 “ wheel of 48 ,, ,, 19 of pressing roller Xb 

68 - radial bracket for stud 62, 

69 -= bolt and nut 

70 ~ slot in radial bracket 68 

71 " radial arm for intermediate wheel 63. 

72 = bolt and nut for radial arm 71. 

73 slot in radial arm 71, 

73^= belt for driving stripper pulleys and Z*. 

74 = stud for compound Q and K. 

74^ = stud for tension pulley Z*. 
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75 = adjustable bracket for compound Q and R. 

75^= radial arm for tension pulley Z’. 

76 ~ slot in radial arm 75 
76^— fulcrum for radial arm 75*. 

77 = Ixdt and nut for bracket 75. 

78 ~ sliding brackets or blocks for shaft 13 of doffing roller 

79 = screws for moving sliding blocks 78. 

80 — nuts for adjusting ,, ,, 

81 — lugs in frame 29 for screws 79. 

82 — sliding blocks for supporting shaft 15 of drawing roller A. 

83 ~ screws for moving sliding blocks 82. 

84 — nuts for adjusting ,, ,, 

85 — lugs in frame for screws 83. 

86 “ brackets on studs 87 for pressing roller Ah 

87 = studs for brackets 86. 

88 slots in biackets 86. 

89 = sbitionary rubber for pressing roller A^. 

89^— felt on bottom of stationary rubber 89. 

90 — arms for carrying rubber 89. 

9X = studs in shrouding for supporting arms 90. 

92 = shro*uding. 

93 = brackets for shrouding. 

94 = boxing. 

94^= boxing opened out. 

95 = front rail for supporting delivery and pressing rollers X and Xh 

96 -- bolts for fixing front rails to side frames 29. 

97 — brackets for pressing roller X^. 

98 = rubber resting on pressing roller X^. 

99 ~ arms for carrying rubber 98. 

100 short shaft for supporting arms 99. 

10 1 — short shaft for supporting arms 99 when they arc swung back. 

102 = protecting covers. 

103 brackets for aivers 102. 

104 = under-rubber against delivery roller X. 

105 = lever for rubber 104. 

106 = stud for lever 105. 

107 = brackets for lever 105 and stud io6. 

108 = weighted end of lever 105. 

109 “ safety handrail. 

110= brackets for supporting handrail 109. 

111 = protection cages. 

112 = centre bar for protection cages. 

1 13 — brackets for cages iii. 

114 = bearings for strippers and workers. 

114^= adjustment for strippers and workers. 

1 15 = bracket on frame for supporting set-on handle. 

116 == sliding bracket on 115. 

1 17 =5 belt fork. 

118 ~ shaft for rack pinion 119. 

1 19 — rack pinion of 16 teeth. 

120 — handwheel for moving belt fork. 

12 1 = bracket for supporting shell 2. 

122 nut for adjusting shell 2 to cyhnder T. 

123 = bracket for fixing nut 122 and shell 2. 

124 = bolts or studs and nuts for adjusting and fixing feed roller H. 

125 = studs and nuts for adjusting shrouding. 

126 = bolts and nutsior reiils and frames. 
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127 = radial line for finding tangent circle. . 

128 = tangent on stive to radial line 127. 

129 ~ angle, of pins 3, and line to fix radius for the tangent circle. 

130 = tangent circle for pins of cylinder T 

= I. ,, workers I’ 1 and IJ’. 

13^ = .. .. strippers and V*. 

133 “ tapped eyebolt for holding adjustment stud of worker firmly 

to ring 29b 

133^— untapped socket for holding adjustment bolt 113^ of worker firmly 
to ring 29b 

134 ~ nut for fixing adjustment bolt 114^ to ring 29b 

135 — tapped socket of stripper bearer 114. 

13O — semi-circular bearers for stripper adjustment stud 114b 
^37 == projections on bearers 136 to fit mb) corresponding slots in ring 
29b 

138 = projecting part from frame 29 for lx)lt 139. 

139 = lx)lt and nuts for adjusting socket 114. 

140 — slot m bearer 114. 

1 41 = bolts and nuts for fixing bearing 114 to ring 29^. 

142 - oil for cylinder shaft 4. 

143 = drip cup. 

144 = bolt for holding doffer bearer 78 firmly. 

145 = set-screws for fixing block 82. 


References to other machines will be made, so that the above- 
mentioned letters and figures will, as far as the chief parts are con- 
cerned, apply in all cases. 

Fig. 72 shows clearly that several of the rollers are provided 
with teeth or pins, the function of which will be explained shortly. 
The corresponding rollers in Figs. 73 to 75 are also covered with a 
similar set of pins. The pins are fixed into their respective staves, 
and each pin in any given type of stave, and for any particular 
type of roller or cylinder, is set at a definite angle to the tangent 
of the circle at its poiht of emergence from the upper surface of the 
stave. The pins in the various kinds of rollers arc naturally made 
of those dimensions which are considered most suitable for the work 
which they have to perform. 

Fig. 76 shows about 14 in. of five different staves taken from 
the machine illustrated in Figs. 73 to 75. Each stave is approxim- 
ately 23 J in. long, and in the machine three of them are placed 
end to end so as to extend from side to side of the cylinder and 
rollers ; this distance is usually 6 ft. They are fixed to the under 
cover by stout screws, and one pin or more is missed at this point, 
as illustrated in Fig. 76. (When these staves are arranged round 
and fixed to the rollers as exemplified in Fig. 72, the roller is said 
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to be covered or clothed, and the complete arrangement of the 
staves is consecpiently termed the “ covering it is also often 
termed the “ card clothing.’'^ 

The pins for the same purpose vary slightly in different rrfachincs, 


Cylinder. . 





Stnppor, I 


Dnfier 


Fig. 76. 

but the general characteristics are very similar, as will be gathered 
from big. 77, which shows two complete sets, numbered i to 6 and 
7 to 12, for breaker cards; the two sets in Fig. 78, numbered 13 
to 26, arc typical of staves which are used for finisher cards, and 
these latter staves will be referred to when this type of card is dis- 
cussed. It will be seen that the pins in staves 7, 8, 9, 10, and 12 
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Fig. 77. 
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are strengthened by iron plates, and these plates are fixed to the 
wooden staves by screws. 

St.ivcs I, 7, 13, and 20 are for cyhiulors 
,, 2,8, and 21 aic for feeders 

9 , 15. ‘"^ad 2^ are for workers. 

5, II, 17, 18, 24, and 25 are for stnpjKMs 
(), ij, K), and 20 are for dotfers. 

Stive 14 IS for a feed stripper. 

The pins are distriliuted in ditferent ways ovi'r tlu' sin faces of 
the staves, and the ini'thod of distribution is designati‘d the pitch 
of the pins. This pitch is usually given 111 tenns of th(‘ distance 
between two successive j^ins in two diiections -vertically and 
horizontally. 

There may be, and are, staves with different pite'hes of fiins 
used on similar or identical machines by the sami‘ maker, according 
to the class of material to be worked, or according to the ideas 
of different managers. One scheme of covering for the card illus- 
trated in ITgs. 73 to 75 is desciibed below : 


Name of Roller. 

I*it( h of I’ltis. 

W ire Gauge 
.N umber. 

lotal I eiiKth 

of I'm. 

■Xpproxiinato 
Angle 'Between 
I'm and 1 angent 
to CirOe. 


In. III. 


In 

Deg. 

Cylinder . 


12 


71 

Feeder 

i > i 

12 

4 

52 

Workers . 

I'rt 

12 i 

H 

41 

Strippers . 


12 


43 

Doffer 

2 2 

14 

n 

40 


Following this scheme of covering we supply a table with several 
other particulars, amongst which will be found the surface speeds 
of what we have taken to be the approximate working diameter 
of the various rollers. The method^ of calculating these surface 
speeds will follow in the first* group of calculations. In the 
following table we take the various rollers as they appear in 
Fig. 72, commencing with the cylinder, and then working round 
clock-wise from the nght-hand side. 
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£ 

- 

u 


o s: ' 

6 . 

^ c 

o£ 

6 § 

c v 

§. = 5: Q. 

Name of I^oller 

rt -V 

neter 

Slav 

t "o 

go 

= s 

>« C 

1 - ® a. 



Q 

2-2 ! 
C?* ; 


X 

-r S 

^ ^-2 > 
in 









In. 

In. 

III, 

In.* 



Cylinder T 



4 ‘).V 


190-00 

2 159-10 

Feed roller II 

8 

oj 


S '>-03 

d -43 

i 11-31 

ist Stripper V* 

12 


Mi 

42-11 

14 ^ 00 

470-00 

ist Worker 

7 .i 


ol 

2p-85 

12-97 

32-26 

2 ik 1 Stripper 

12 

1 U 

Mi 

} 2 ' 4 I 

n,yoo 

470-00 

2nd Worker T- 

I \ 

H 

oV 

2 o '85 

12-97 i 

32-26 

Dolier S^ 


Mi 

48-09 

i (>-49 j 

66*91 

Drawing' roller 

d 




I 2()-60 

132-64 

Dcliveiy roller 

1 -ll 

i 

— 



I2() (}(.-> 

140 '93 

Feed sheet roller 

Ai ' 

- 

— 

8 80 

10*44 


1 

1 

over 

sheets 






The last two columns show conclusively that there is a great 
difference between the speeds of the various rolliTS, and an evTii 
greater diffen'iicc between the surface speeds. The relatne sur- 
face speeds of the various rollcis are very important, but before 
discussing their effect on the carding o])cration we propose to 
introduce the chief calculations which are necessary for obtaining 
the proper relation between the raw material and the sliver. , 




CHAPTER VIII 


CAI CULAI'IONS FOR LAWSON " HRFAKFR CARD. DISCUSSION ON 
CARDINC; 

For the bonefit of those who are not very familiar with the 
functions which the various wlieels i)lay in a tram of f^t'.ir, we 
have prepared the model tiAin of wheels illustrated in lug. 79. 



Q Ql I 


d 


Fig. 79. 

The part played by these six wheels is^ identical with that ])laycd 
by the six wheels in Fig. 74 and marked J, 41, K, B, I., and M. 
With the exception of wheel J, however, the number of teeth in 
the corresponding wheels in Fig. 79 is slightly different. We shall 
consider the wheels in Fig. 79 solely for demonstration purposes, 
although the use of the similarly placed wheels of identical signifi- 
cation in Fig. 74 will be quite clear. 
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The first train of wheels in Fig. 79 involves J, No. 41, K, and B, 
and of these No. 41 and K act solely as intermediate wheels — that 
is, they convey or transmit the motion from driving wheel J to 
driven wheel B, and also cause the latter to rotate in the proper 
direction, but without altering the circumferential speed of the 
wheels. 

When one or any odd number of intermediate wheels are used, 
the driving and driven wheels rotate in the same direction , but 
when two or any even number of intermediate wheels are used, 
the driving and driven wheels rotate in opposite directions. Hence 
wheels J and B in Fig. 79 rotate in opposite directions. If, there- 
fore, wheel J makes 99 revs, per min. counter-clockwise, wheel B 
will make — 


99 X 


i8 

_r- 6 y'\l revs, per min. clockwise. 


It will be dear that the diive from wheel J to wheel B is quite 
independent of the pinion L of 48 teeth, although both K and L 
are on the same stud, and work in unison as far as angular motion 
is concerned. Pinion L may be slipped off the stud if desired, 
and the motion would still be transferred from J to B as usual. 
It is equally clear that both wheel K and pinion L arc required 
to drive tlu' whed M. In this case wheel K and jiinion L arc' termed 
a compound, and they change the spec'd of subsequent wheels. 
One complete revolution of wheel K, and, naturally, one complete 
revolution of pinion L, will operate only 48 teeth of wheel M, simply 
because it is pinion L which drives wheel M. And in a similar 
manner, one revolution of whc'el J will operate only 48 teeth of 
wheel K. In other words, it takes three revolutions of J to make 
one revolution of K, and three revolutions of K, and also of L, 
to make one revolution of M. Hence the speed of wheel M with 
respect to the speed of wheel J, which we ha\'e assumed to be 
•99 revs, per mm., will bc-^ 


99 X 



= II revs, per min, 
144 ^ 


This reduction in speed, or the converse, is the sole purpose of 
all compound wheels, but in the case under consideration it is 
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evident that wheel K is simply an intermediate wheel for one train 
of wheels, J to B ; while with pinion L it forms a compound for 
another train of wheels, J to M. Bor the purpose of ascertaining 
the direction of motion only, the compound may he considered 
as one wheel, and then an even number between the driving wheid J 
and the driven wheel M changes the direction of motion as in the 



Fig. 80. 


case of ordinary intermediate wheels, while an odd number between 
J and M would result in both J and M rotating in the same direction. 

There are several trains of gear illustrated in Figs. 73 to 75, 
and the above description of the principles involved will probably 
be of assistance immediately in connection with the large number 
of wheels used. 

( From the time that the jute fibre is fed on to the feed sheet 
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in Figs. 71 and 72 to the time that it emerges from the drawing 
rollers in Fig. 80, and ultimately from the delivery rollers into the 
sliver can, the material has undergone a remarkable change in 
character and in appearance; it has, indeed, been converted from 
a more or less uneven group of thick stricks, first into a very fine 
film or fleece of material shown emerging from between the drawing 
rollers in the upper part of Fig. 80, and then into a much narrower 
but thicker group of fibres, termed a sliver, also illustrated in the 
same figure between the delivery rollers and the sliver can. 

The width of the very fine film near the drawing rollers is quite 
as wide as the width occupied by the stricks on the feed sheet in 
Fig. 71, and hence there has been a decided attenuation of the 
material between the f(a‘d roller H and the drawing roller A, Fig. 74. 
This reduction in the thickness of the material is, of couise, neces- 
sary, and the elongation thus effected between the feed roller and 
the drawing roller is invariably distinguished by the technical word 
“ draft.” The draft varies according to the requirements of the 
sliver for specific purposes. 

The formula for all calculations regarding this branch is repre- 
sented in a giaieral form as under, where the letters refer to the 
wheels in Fig. 74. For the sake of reference we purpose numbering 
each equation. 

(i) B ^ b ^ F ^ H ~ draft. 


And since F is the change pinion (see list of parts, p. 131), it 
follows that — 


( 2 ) 


■ A X C X E X C'l 
B X 1) X H 


draft X F. 


If for our particular numerical example we introduce the values 
of the wheels and rollers represented by the above letters in Fig. 74, 
we have — 


(3) 


4 in. 72 120 120 

X X X 
72 18 28 9 75 


= the draft 


~ 1172. 


From this numerical example it is evident that with these 
particular values of wheels and rollers one may obtain what is termed 
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a " constant ” or a constant number. This number can then be 
used for the purpose of obtaining (juickly the number of teeth in 
a change pinion F for a given draft, or to find the draft which 
would result from the use of any siz(‘ of change pinion F. In other 
words, the product of the change pinion and the draft is equivalent 
to the constant number as indicated in the algebraical tcxample 
marked (2). From the actual numbers involvt'd we have — 


( 4 ) 


4 X 72 X 120 X 120 
72 X 18 X 075 


— 528*2, say 528 


Hence — 

(5) 


and 


(C>) 


= the constant number for this macliine. 


(.onstant nuinbia* , 

... . -- (Iralt ; 

C hange pinion !• 


Constant number 
Draft ‘ " 


— change pinion F. 


The draft may also be obtained as follows : — During the time 
that the machine is in motion an average length of stricks, ])racti- 
cally as wide as the feed sheet, passes into the machine every 
minute, and an average haigth of a v(uy thin film or fleece (‘merges 
per minute from the drawang rollers. Now, it is quite evident 
that if the total weight of stiicks which passes into the machine 
per minute is not equivalent to the total wc'iglit of tin* thin fleece 
which leaves the drawing ix)llers per minute, minus the small 
amount of waste and foreign matter wFich drops out in iha process, 
the material would either collect somewhere in the card or else 
the card would ultimately get empty. Neither of these conditions 
happens, for it is well known that a continuous sheet of fleece and 
of sliver is delivered when the card is in good working order. There- 
fore, from the great difference in the thickness of the material at 
the feed and drawing rollers respectively, it is evident that the 
surface speed of the thin fleece must be greater than that of the 
stricks, and hence the draft may be obtained by dividing the speed 
of one by the speed of the other as under 

Surface speed of drawing rcdler A ^ . 

D' Surface speed of feed roller H 


PART I. 


L 



146 

that is 
( 8 ) 


JUTE AND JUTE SPINNING 


Revs, of A X dia. of A X 3**1416 _ , , 

Revs, of H X dia. of H x 3*1416 ~ 

It will be shown immediately that the revolutions per minute 
of A and H arc 126-66 and 4*43 respectively, and since tt or 3*1416 
cancels out, we have — 


(9) 


126-66 X 4 
? 43 x“ 975 


11-72, as in (3) 


The revolutions per minute of rollers A and H by calculation 
arc obtained as under. — 

(10) Revs, of cylinder T X ~~ revs, of drawing roller A; 
and - 


(II) 


Revs, of T X 


J 

C 


1) F 
K 


revs, of feed roller H. 


Tlie usual speeds for the main cylinder T are from 175 to 200 
revs, per min. If, therefore, we take a good average speed of 
190 revs, per min., we have — 


(12) 
and — 


190 X 


48 

72 


^3^^ ~ 1 26-6 revs, per min. of drawing roller A, 


/ \ 48 18 

(13 190 X ^ X - X 

' ^ ^ 72 120 

Hence — 


120 


= 4-43 revs, per mm. of feed roller H. 


(14) 


126-66 X 4 X 3*1416 
4*43''x^75~X~3'I4i6 


11-72, as in (9) 


(Compare above with table of speeds on p. 140). 

There are thus two different ways of finding the draft apart 
from the method of using the constant number as shown in (5). 
The latter method is, however, much the quicker way, and tliis, 
or the full calculation represented by the equation (i), or the 
equivalent numerical calculation as in (3), but with the proper 
change pinion included instead of the pinion of 28 teeth, should 
be used in preference to that formula which involves the surface 
speeds. 

We might now with advantage show the calculations with 
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Tefercnce to the wheels and pulleys used for driving the workei-s 
and U^, and the strippers and as well as those for the 
dofhng roller S' and the delivery roller X. 

Taking first the drive to the 2nd worker we have — 

(15) Revs, ^ ^ ^ ~ revs. ]’>er min. of seccaid w'orker ; 

•that is — 

(16) 190 X — X 
* Again — 

/X 48 L 

17) 190 X - X 

Hence we have — 

f.Q\ lOO X 48 . r , , 

(lo) — L -- revs, of 2nd worker, 

150 X 150 

(19) /. 0*405 L revs, of 2nd worker, where 0*405 is 

a constant. 

Thus, if it is desired to find the number of teeth in a cliange pinion 
L to produce a certain number of revolutions per minute of the 
second worker, we have — 

, . Revs, of 2nd worker , • • t - 1 

(20) '0*405 ” change pinion L required. 

The strippers V' and are driven direct from the pulley N 
(marked in Figs. 73 and 75) on the main cylinder shaft 4. The 
stripper belt passes from pulley N to pulleys () on the shafts 8 and 
II of the strippers V' and V^. The bdt is tensioned to impart the 
necessary amount of grip by means of the tension pulley Z®. 

(21) Revs, of cylinder T x q — rovs. per min. of strippers ; 

that is — 

(22) igo x = 133 revs, per min. of each stripper V' and V®. 

The equation for the doffing roller S' is obtained from the revolu- 
tions per minute of the drawing roller A, sec (12), and one set of 
compound wheels on the belt side of the machine (see Fig. 73). 


-= 12*97 revs. jH'!' min. 


revs of 2nd worker. 
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(23) Revs, of A X 
Hence — 



R 

S 


= revs, per min. of doffing roller 


(24) 126-66 X X ^5 = i 6 * 4 q revs, per min. of S^. 

40 90 

The wheel No. 65 of 72 teeth on the shaft 18 of the delivery, 
roller X is driven, as will be seen in Fig. 74, from the wheel K of 
the compound K and L ; preferably it may be considered as being 
driven from wheel B of 72 teeth on the shaft 15 of drawing roller A, 
by the following three intermediate wheels : -R of 150 teeth; No. 
61 of 72 te( 4 h ; and No. 63 of 72 teeth. The three intermediate 
wlieels will thus cause the delivery roller X to rotate in the same 
direction as the drawing roller A, but they do not alter the speed. 
Moreover, since the wheels B and No. 65 contain the same number 
of teeth, it follows that the drawing and delivery rollers will make 
precisely the same number of revolutions per minute, that is — 


(25) 126-66 X — 126-66 revs, per min. of delivery roller X. 

72 

7 'hc speed of the sliver at the delivery roller X is, however, 
greater than the speed of the thin lleece at the drawing roller A, 
because the delivery roller has a greater diameter than that of the 
drawing roller. ThqTncreased speed of the sliver over that of the 
thin lleece is termed the “lead’’ or the “uptake." Hence the, 
ratio of the “ lead " is proportional to the diameters of the rollers. \ 


(26) 

{27) 


Diameter of delivery roller X _ 
Diameter of drc^wing roller A 

or “ — the lead 
4 16 


the lead. 


e.y the delivery roller travels quicker than the drawing 
roller. / 

I'o maintain a cylinder speed of 190 revs, per min. as chosen in 
(12), with fast and loose pulleys Y and of 24 in. diameter, and 
with the mill shaft revolving at 180 revs, per min., we should 
have — 


(28) 24 in. X = 25J in. drum, 

neglecting the thickness and slipping of the belt. 
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Within recent years there has been a marked tendency to 
increase the speed of the mill shaft and to use larger pulleys than 
those mentioned. 

Let us now examine more closely and in detail the operations 
which are conducted during this very important process of reducing 
the thick and uneven stricks of raw jute into the initial ribbon 
form or sliver. And we might state at once that there are two 
distinct methods employed with regard to the working of the card 
to produce a given weight of material in the form of a sliver : 

r. The “ clock ” or " dollop” system, in which a definite weight 
of stricks of jute is fed on to the feed sheet i, higs. 71 
to 75. while the hand k of the clock makes one complete 
revolution. 

2. The “ lap” or ” ball” syst(‘m, in which the stricks of jute 
are laid on the fird sheet i in the usual manner, but 
without having been previously weighed. The resulting 
slivers are, however, then made uj) into a ball or lap, 
and these balls or laps are made a certain length, usually 
100 yds., on a sj)ecial machiiu* termed a balling or l.i]^ 
machine. 

Both methods are employed for the same purjxisf' ?. c., to 
prepare the material for the finisher card. Ihe si'cond nu'thod of 
preparation will, however, be left over until a complete descriiition 
of the card and its working under the first system has been dis- 
cussed, and the necessary calculations reh'rring to tlie weight of 
the sliver have been made. 

A reference to the table of speeds of the various rolleis will 
show that the surface speed of the feed roller H is very slow, and 
hence the stricks of jute move slowly up, and at thi' same speed 
as, the feed sheet i. The feed sheet roller 35 is driven from tlie 
wheel G on the end of the feed roller H ; hence 

(29) Revs, of H X ^ — revs, per min. of feed sheet roller 35 ; 
that is — 

{30) 4'43 X — = 8'86 revs, per min. of roller 35. 
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The feed sheet roller 35 is 4 in. diameter, and the feed sheet 
itself is approximately J in. thick; therefore the outer diameter 
of the sheet is 4 -|- J J = 4J in., while the surface speed of the 
outside layers of the sheet is — 


(31) 


8*86 revs, x 4\5 in. x 3*1416 
12 in. per foot 


10*44 ft. per min. 


This is slightly under the surface speed of the' feed roller H, and 
the difference between the two, neglecting the slight increase of 
surface speed due to the thickness of the stricks at the point where 
the stricks dip into the shell, is termed the “ lead" of the feed 
roller. This slight lead prevents the stricks from collecting near 
the shell, and it will be evident that the ratio of the lead, neglecting 
the thickness of the fibre, is — 


(32) = approximately ^ = the lead. 

The hand I of the clock k is also driven from the shaft 22 of 
the feed roller H. Thus — 


(33) Revs, of H X X -- speed of hand /. 

2 

(34) .*. 4*43 X 2^ ^ ()o ~ clock hand. 

Consequently, for one revolution of the clock hand I we have — 

(35) ^7^ 18*46 revs, of feed roller H. 

The clock, however, has no relation to time, but is introduced 
merely to indicate that in one complete revolution of the hand a 
certain length of stricks has passed up the feed sheet i. Hence, 
since time is unimportant in this case, it is usual to find how many 
revolutions the feed roller makes for one revolution of the hand 
of the clock. Thus — 

a d 

(36) I rev. of clock X X = revs, of feed roller H ; 

c c 

that is — 

(37) ^ ^ = ’^8-46 revs, as in (35). 
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What is technically known as the “ clock length" is therefore 
the length of stricks which passes up the feed sheet while the feed 
roller makes 18*46 revolutions. Hence we have— 


{38) 


revs. X 975 X 


36 in. per yard. 


The clock length varies in diiferent makers’ machines, but it 
is usually confined between the limits of 12 yds. and 16 yds. 

The stricks move, then, as we have said, slowly wnth the feed 
sheet I, and between the shell 2 and the pins of tlie feed roller H 
until they reach the point 5, Fig. 72. The ends of tht' slowly 
moving stricks are here brought inti) contact with tlu' lapidly 
moving pins 3 of the main cylinder 1 , the surfaces spi*ed of which 
is more than 200 times that of the pins of the feed roller H. 

Now, one might imagine that at least one of three things may 
happen to that part of the strick which is in contact with the pins 
of the main cylinder T. 

1. It may be broken off into short lengths by virtue of its 

coming suddenly into contact with pins which are revolv- 
ing so much more cpiickly than those of the feed roller. 

2. It may be able to hold together, or partially so, in sj)it(‘ of 

the severe action of the pins 3, in which case a certain 
amount of carding or combing would result. 

3. The short fibres which adhere to each other, and thus form 

the strick, may be split off the sides of the strick m groups 
by the action of the pins 3. 

It is difficult, and perhaps impossible, with the information at 
our command, to state precisely the exact action which takes place ; 
but it is probably a joint action of conditions Nos. 2 and 3, and 
this is perhaps confirmed by a photo which we have taken of the 
stricks in the card at this stage. This photograph is reproduced 
in Fig. 81, and, in order to obtain it, the cover between the feed 
roller H, Fig. 72, and the ist stripper Vh was removed, the sides 
39 of the feed table and the lower roller 36 raised, and the exposure 
made with the camera under the raised table. The stricks are 
plainly seen in this view, and portions of the combed and broken 
fibres are seen as becoming disengaged from the stricks, while all 
the stricks emphasise the fact that they have undergone a certain 
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degree of combing. In addition to this, the illustration shows 
clearly that each and every long piece of jute is broken down com- 
pletely at the point where the boxing 94 of the cylinder joins that 
of the 1st stripper, Fig. 72. As a matter of fact, this is exactly 
what should happen in practice, because if the long reeds or stricks 
of jute could remain intact until they reach the pins of the ist 
stripper they would be pulled right into the card by the joint 
action of the pins of the cylinder and stripper, as both sets are 



I 

1 

I 

TTg. 8r. 

moving in the same direction as the fibre is moving. This happens 
occasionally in a working card when the jiarts involved get out of 
adjustment. 

Since the stricks are still intact with the exception of the small 
sections which have been dislodged, the supposition that the stricks 
might be broken, as mentioned in condition No. i, may be con- 
sidered as being impracticable and impossible. 

If the reader refers to Figs. 8, 9, and ir, he will probably be 
convinced that the short fibres may, under certain conditions, 
be separated from their neighbours. As a matter of fact, the two 
fibres in Fig. ii are already partially separated at both ends. And, 
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moreover, this particular kind of separation keeps intact the points 
of the fibres, and hence the splitting is done without injury to 
the material. Any other method of shortening the fibres. would 
leave what are known as square or blunt ends instead of the fine- 
pointed ones. It will naturally be understood that we are not 
trying to create an impression that the fibres are sj^ht off in the 
card in such exceedingly short lengths as those illustrated in Fig ii, 
but that we wish ‘to convey the idea that the lengths which arc 
separated consist of a large number of such short ultimate fibres 
in cohesion, but with the extreme ends in each grouj) pointed as 
suggested. 

The photographical reproduction in Fig. 8i of comjiaratively 
long lengths of combed or cardetl st ricks, and the obvious jiossibility 
of splitting up the fibres as I'xemj^hlied in log. ii, lead us to conclude 
that conditions Nos. 2 and j are fulfilled. 

Although the pins J of the cylinder T move in fixtul vertical 
planes according to tlu; disposition or pitch of th(' pins, the stricks 
of jute themsi'lves are capable of moving a little to both sides of 
their normal \'ertical jilanes on account of being disturbed l)y the 
pins of the cylinder. It is thendore possible' for each vertical set 
of pins in the cylinder to come into contact with ditferent parts of 
th<^ same strick, and thus be able to remove part of the short fibres 
oi to split them off into lengths ns indicate'd. And it must be 
remembered that this action can take jilace as long as th(.‘ strick 
or part of it remains intact, and its forward mov(*ment is retardc'd 
by the grip of the shell 2 and the pins of the feed rolk r H. In all 
cases the stricks must be split up or broken down before their 
lower ends reach the ist stripper Vb Fig. 72, and, as explaiiu'd in 
connection with, and shown, in big. 81. The degree of carding 
between the feed roller H, the shell 2, and the cylinder T, uj) to 
the point shown near the ist stripper in big. 81, is largely influenced 
by the setting of the shell 2, and the position of the latter is in turn 
influenced by the quality of the fibre under treatment. 

If the whole of each strick could be split up satisfactorily as 
indicated, each piece of fibre would retain the natural pointed 
ends, and the various pieces of fibre would then join with each 
other in the subsequent operations m the most perfect manner, 
for the pointed ends would be more easily and more neatly embedded 
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in, or laid on, the neighbouring pieces, than would be possible if 
their ends were square or blunt. It cannot be expected, however, 
that §uch a perfect separation can be effected at one place or 
point — at any rate with the machinery at present installed. 

As the partially split and combed strick moves slowly down 
between the pins 3 of the cylinder T and the boxing 94, the length 
of every uncut or unsplit part of the strick which is exposed to the 
action of the pins is gradually being increased. So long as the fibre 
can resist, without breaking, the splitting and combing action of 
the pins of the cylinder, there will be a certain amount of fibres 
separated by the action of carding ; but it is clear that as the length 
exposed increases, there is an increasing tendency for each remaining 
piece of fibre to break down under the stress, for a long fibre is 
always much more easily broken than is a short one. When this 
limit or breaking point of any fibre is reache'd, the fibre obviously 
breaks, and is carried away with, and at the same speed as, the 
pins 3 of the cylinder T. 

If this theory, based upon practical experience, is correct, it 
would appear that the distance between the feed roller H and the 
lower part of the boxing 94 near the ist stripper V\ in Fig. 72, 
should be regulated to some extent by the strength of the fibres ; 
in other words, the distance could be greater for strong fibres than 
for weak ones. On the other hand, it is impossible, except with 
great and probably impracticable alterations, to arrange the rollers 
for an adjustable length between the two points. 

A great diversity of opinion prevails with regard to this length, 
and hence it is an open question as to whether the correct distance 
obtains in any machine. Much more research work in this direc- 
tion is necessary before any definite scheme could be suggested 
with regard to its advantages over the various existing lengths. 
Fortunately, as has already been mentioned, the degree of carding 
between these points can be altered by the adjustment of the 
shell 2 with respect to its distance from the pins of the cylinder T. 

It would probably be necessary to reconstruct the whole system 
of jute-preparing machinery if the ideal operation could be per- 
formed at one point. We have, however, suggested that a certain 
quantity of the fibres is broken, and it is due to this fact that two or 
more pairs of workers and strippers are introduced into every card. 
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If all these short groups of fibres could be split off in uniform 
and suitable lengths between the feed roller H and the lx)ttom 
part of the boxing, there would be little or no cutting for the 
workers and strippers; the groups of fibres would be of such a 
suitable length and diameter that the present arrangement of rollers 
and pins would be incapable of holding them for further treatment. 

All the separated or broken lengths, both long and short, are 
carried forward by 'the pins of the cylinder T past the pins of the 
1st stripper but it is essential that the larger and longer jneces 
should be arrested to effect a further splitting action. These 
fibres are arrested by the pins of the ist Worker Ub and held by 
them, or, rather, the movement of the fibres is ret.irded by the 
pins, in order that they may be fuither combed and sjdit by the 
rapidly movang pins of the cylinder T. 

The degree or extent of carding is influenced largely by the 
speeds of the cylinder and worker, and by the distance l)etwcen 
them, and the carding is made possible by the particular manner 
in which the pins of the two rollers are placed with rc'spi'ct to each 
other. The adjustment between the points of tlu' pins of any 
pair of rollers is termed the “ setting" or the " gauging," 

We must examine the pins in the various rollers in order to 
have a clear understanding of the actions which take placi' between 
them. In the first place it should be noted that the pins of the 
worker U oppose, or point in the opposite direction to, those of the 
cylinder T at the point where the two sets of j)ins meet. When 
the pins point in the direction of rotation of their respective rollers, 
or in that direction in which the fibre is moving, as in the cylinder T, 
they are said to be " pointing forwards " ; whereas when the pins 
point in the opposite direction to that of the motion, as m the 
worker, they are said to be " pointing backwards." Thus, taking 
the rollers as they appear in Fig. 72, in ’which the direction of 
motion is shown by the various arrows, we see that— 

The pins of feed roller H point backwards. 

,, ,, cylinder T point forwards. 

,, ,, ist stripper jx>int forwards. 

,, ,, 1st worker jwint backwards, 

,, ,, 2nd stripper V* point forwards. 

,, ,, 2nd worker U* point backwards. 

,, ,, doffer point backwards. 
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Both types are absolutely essential for the work, but whenever 
it is necessary to retain the fibres, as it were— or, rather, to retard 
their speed -the pins in the roller are pointing backwards, or 
opposite to the direction of motion of the fibre. Thus, the backward- 
pointing ])ins in the feed roller H, in conjunction with the close 
proximity of the shell 2, limit the speed of the stricks t(^ that of the 
surface speed of the pins of the feed roller H, no matter how quickly 
the pins of th(' cylinder T are moving. It is obvious that, in addition 
to the function jilayed above, th(‘ direction of the pins will also 
facilitate ihv removal of tlu‘ fibn' by the pins of the proper 
roller. 

Now l(‘t us return to those comparatively long or large groups 
of fibres which lia\’(‘ been combc'd off, or brokcai from, the stricks, 
and ha\’e Ix'cn caiTUMl jiartially round by the pins of the cylinder T, 
It is absolut('ly ess(‘ntial that tlu'se long or large groups should 
be fuitluT split or broken. 1‘h(‘ ])ins of the ist stripper being 
forward siT, will allow tlu'se groujis to pass foiwards; but the pins 
of tlu' 1st workcT being Ixickward set, cati'h the longer and 
larger groups and nTard (h(*ir sjxMHl as alia^ady stall'd. 

The worker revolvi's wry slowly, ^ee table on p. 140, and 
its surfa('(' sp(H‘d is also ('xiM'cdmglv slow ndative to the surface 
s])('ed of the (’yliiKh'r, liciK c tlu' above paiticuKir groups aie 
not only jirc'ventc'd from moving rajiidly, which gives time for 
combing and sj'litting, but in each unit of timi' a fri'sh portion 
of each length is brought in contact with the pins. Part of 
the card('d fibre will n'lnain on the worker, and will be carried 
slowly and gradually round by it to the point 7, Fig. 72, where it 
comes into contact with th(‘ forw'aid set pins of the ist stripper 
The comparatively high surface speed of the stripper enables its 
pins to remove the fibres from the jans of the' worker in the form 
of a very thin layer. 'A quantity of dirt and dust drops out at 
this stage, and the partially combed and cleaned sheet of fibres 
is carried round into the pins of the cylinder, thus completing 
the work of the first pair of rollers. The fibre is then carried for- 
ward by the cylinder to the second pair of rollers — worker U‘^ and 
stripj)er 

It is the relative surface speeds of the cylinder and wwker 
which determine the degree of splitting or carding w'hich takes 
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place while the fibre is in rontart with both. Con^eijuenlly, the 
slower tlu‘ surface speed of the woiki'r, the longei will (Mi h f^roup 
remain in contact with the two rollers; hence, to increase the 
cardiiifj; action at this point it is ne<('ssiiv to ic'duce the speed of 
the worker, and, conversely, to di'cieasr tlu' cardmp^ action it is 
essential to increase the sjxi'd of tlie wtirkc'r. 



Fig. 82. 


There still remains a certain cpiantity of fibri'S which r(a|uire 
further treatment when tliey reach the 2 nd worker. I'his and the 
2nd stripper perform identical operations to those of the ist worker 
and 1st stripper, so that by th(‘ time the iibres escape the grij) of 
the second pair of rollers, they arc comparatively shoit, and the 
material may be said to liave been split up or broken down into 
tow, or short fibres. A comparatively thin and level sheet or 
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Both types are absolutely essential for the work, but whenever 
it is necessary to retain the fibres, as it were— or, rather, to retard 
their speed -the pins in the roller are pointing backwards, or 
opposite to the direction of motion of the fibre. Thus, the backward- 
pointing ])ins in the feed roller H, in conjunction with the close 
proximity of the shell 2, limit the speed of the stricks t(^ that of the 
surface speed of the pins of the feed roller H, no matter how quickly 
the pins of th(' cylinder T are moving. It is obvious that, in addition 
to the function jilayed above, th(‘ direction of the pins will also 
facilitate ihv removal of tlu‘ fibn' by the pins of the proper 
roller. 

Now l(‘t us return to those comparatively long or large groups 
of fibres which lia\’(‘ been combc'd off, or brokcai from, the stricks, 
and ha\’e Ix'cn caiTUMl jiartially round by the pins of the cylinder T, 
It is absolut('ly ess(‘ntial that tlu'se long or large groups should 
be fuitluT split or broken. 1‘h(‘ ])ins of the ist stripper being 
forward siT, will allow tlu'se groujis to pass foiwards; but the pins 
of tlu' 1st workcT being Ixickward set, cati'h the longer and 
larger groups and nTard (h(*ir sjxMHl as alia^ady stall'd. 

The worker revolvi's wry slowly, ^ee table on p. 140, and 
its surfa('(' sp(H‘d is also ('xiM'cdmglv slow ndative to the surface 
s])('ed of the (’yliiKh'r, liciK c tlu' above paiticuKir groups aie 
not only jirc'ventc'd from moving rajiidly, which gives time for 
combing and sj'litting, but in each unit of timi' a fri'sh portion 
of each length is brought in contact with the pins. Part of 
the card('d fibre will n'lnain on the worker, and will be carried 
slowly and gradually round by it to the point 7, Fig. 72, where it 
comes into contact with th(‘ forw'aid set pins of the ist stripper 
The comparatively high surface speed of the stripper enables its 
pins to remove the fibres from the jans of the' worker in the form 
of a very thin layer. 'A quantity of dirt and dust drops out at 
this stage, and the partially combed and cleaned sheet of fibres 
is carried round into the pins of the cylinder, thus completing 
the work of the first pair of rollers. The fibre is then carried for- 
ward by the cylinder to the second pair of rollers — worker U‘^ and 
stripj)er 

It is the relative surface speeds of the cylinder and wwker 
which determine the degree of splitting or carding w'hich takes 
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When the sheet of carded material reaches the doffing roller S', 
part of this sheet is removed from the cylinder by the pins of the 
doffer S'. This action is illustrated in Fig. 83, which was photo- 
graphed with the camera above the machine. It will be seen 
that a small amount of fibre escapes the action of the dofh'r, and 
this fibre will be carried round again to be recarded if necessary. 
This point will be discussed later 

The sheet of carded fibre is earned round by the dolfer Sf and 
removed from it at the point 14, Fig 72, by the drawing and piessing 
rollers A and A'. It then jmsses down the conductor 17, stH'ii 
best in Fig. 80, to the d(‘livery and j)ressing lolbas X and X'. 
The convergence of the sides of the conductor, and tlu' action of 
the delivery and pressing r()ll(‘rs, cause the thin sheet to assume 
much smaller dimensions, and to einiTge from thi' latter nillers in 
the well-know'ii sliver form to drop ultimately into tlu' sliver can 20. 
The completed and continuous sliver is then ri'ady for th(‘ linisher 
card. The rubbers 89, 89*, 98, and 104 serve ,t any fibres 

which become detached in any way from the sliver or thin film — 
that IS, they keep the rolltTs clean and preveni the fibres from 
lapping on the rollers. 



CHAPTER IX 


GAUGING OR SETTING. ANGLE OF PINS 


It will be obvious that the various rollers in the card will per- 
form their respective functions satisfactorily only when they are 
placed or fixed in the most suitable p(’>sitions relative to each other. 
To accomplish this important and delicate operation it is necessary, 
first, to make provision in the machine for adjusting the various 
rollers; and second, to be in possession of a set of gauges which 
aids in setting the rollers. 

The gauges sliould be made of flat brass, and their thickness 
numbered according to tlie standard wire-gauge sizes. A complete 
set would include one of each of the following sizes: | in., in., 
J in., in., and wire-gaiigi; numbers 6, 7, 8, 9, 10, ii, 12, 14, 16, 
18, and 20. In the full range of the jute trade there is no setting 
which cannot be made if the person in charge possesses such a set 
as the above. 

The various points where the rollers are set may be followed 
in Figs. 72 to 75 ; the methods of moving the rollers themselves 
arc illustrated in Figs. 84 to 86. The relative positions of the 
rollers obtain in Fig. 72, and the following table shows where the 
adjustments are, and the paiticular gauge to be used in the deter- 
mination of the proper distance apart. 


Feed roller H to shell 2 . 

,, ,, cylinder T 

Shell 2 to cylinder T 
ibt stripper to cylinder T . 

,, ,, I St worker 

ist worker to cylinder T . 
2nd stripper V* to cylinder T 

,, ,, 2nd \^orker U- 

2nd worker to cylinder T . 
Dotfer to cylinder T . 
Drawing roller A to doffer . 
Pressing roller to doffer S' 


No 


No. 20 gauge. 
10 ,, 

A in. 

No. 14 gauge. 

14 

9 

14 
14 

10 

14 or 15 

No. 10 
i| in 
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Before explaining the methods of adjusting the rollers, we 
illustrate on a large scale in Fig. 84 one worker U^, one stripper V^, 
and part of a cylinder T, together with the method of finding the 
tangent circle from which the angle of the pins is obtained. The 
above rollers and cylinder may, for convenience, be considered as 
belonging to the breaker card in Figs. 73 to 75, and viewed from 



the gearing side in Fig. 74. The angles of the pins in this machine, 
however, are slightly different from those which we show in Fig. 
84. Slight differences do obtain m practice. 

The radial line 127 is introduced first, and then the tangent 128^ 
to this radial line is drawn. In this particular illustration we have 
chosen 72° for the angle of the cylinder pin, and this number of 
degrees has been marked off as shown, and the line 129 continued 
^ to fix the radius of the tangent circle 130. The continuation of all 
the pins must form tangents to the circle 130. In precisely the 
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same way the tangent circles 13 1 and 132, for the angles of the pins 
of the worker and the stripper arc found respectively by 
setting off the angles 35° and 42°. 

The method of adjusting the worker and the stripper 
(and, of course, also the second pair of rollers and V-*) to the 
cylinder T is illustrated in Fig. 85 ; the points of the pins 3 arc 
indicated in this figyre by part of a circle, while those of the worker 



and stripper arc indicated by complete circles. The adjustment 
stud 114I of the worker passes through a hole in the ring 2 g\ 
and then through a tapped eyebolt or socket 133, and similar to 
that illustrated on a larger scale in one of the detached views. 
Tliis socket is bolted to the ring 29b as shown. By slackening the 
nut 134 it is evident that the adjustment stud 114^ can be moved 
in or out by means of a key and the squared end of the stud. When 
the pins of the worker are placed in their proper position with" 
respect to tl^ose of the cylinder T — that is, when the No. 9 gauge 
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may be introduced between the points and to touch both sets — 
the nut 134 is tightened and the roller is fixed. 

The adjustment stud 114^ of the stripper passes through 
the tapped socket 135 of bearing 114; it also passes through an 
untapped socket 133^, and when the adjustment stud 114^ is fixed 
in position, it rests on two semi-circular bearings 136 (see also one 
of the detached figures), one on each side of the socket 133^. A 
projection 137 on the base of the bearing 136 enters a corresponding 
slot in the ring 29^, and thus the bearing is kept in position. These 
parts enable the stripper to be adjusted to the cylinder T, but 
the adjustment of the stripper to the worker is made by 
means of the sliding bracket 114, the part 138 which projects from 
the frame 29, and the bolt and nuts 139. An enlarged view of this 
section, looking from the centre of the cylinder, is shown in the 
upper detached view. The bolt 139 has a T-head which is held 
as shown in a corresponding slot in the bracket 114. It is evident 
that the bracket 114 can be moved nearer to or farther from the 
worker Uh and thus place the two rollers so that the distance between 
the points of their respective pins will just allow No. 14 gauge to 
pass between them. These adjustments are naturally duplicated 
at the other side of the machine, and similar parts are provided 
for the second pair of rollers. Two slots 140, one only shown, 
in the bearing 114 is provided to allow for this movement; when 
the bearing is in its proper position it is securely fixed by bolts and 
nuts 141. The cylinder shaft is lubricated by small wicks; one 
end of each wick is on the shaft 4, and the other end in the oil 142, 
and a drip-cup 143 of the usual type is provided to prevent any 
waste of oil. 

Fig. 86 illustrates the method of adjusting the doffer to the 
cylinder T, and also the method of adjusting the drawing and 
pressing rollers A and A^ to the doffer S^. The blocks, nuts, and 
screws are numbered as in Figs, 73 to 75, and it is clear that the 
doffer can be moved into its proper position with regard to the 
cylinder T by adjusting the nuts 80. When the adjustment is 
made so that the distance between the points of the teeth will just 
admit No. 14 gauge or No. 15 gauge, the block 78 is held in the 
proper position by the bolt 144. In a similar manner the block 82, 
which carries the shaft 15 of the drawing roller A, can be adjusted 
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by the nuts 84, until gauge No. lo can be inserted between the pins 
of the doffcr and the periphery of the drawing roller, when the 
block 82 is finally held in its proper position by two set-screws 145. 
Slots of sufficient length in the base of the block 82 permit of the 
latter being moved in cither direction. 

The pressing roller is adjusted by moving the stud 87 in the 
slot 88 in the upper part of block 82. This adjustment is usually 
made so that the distance between the points of the pins of llie 
doffer and the periphery of the pressing roller is about ij in. 
The reason for this distance will be evident if the reader again 
examines Fig. 83. In this figure the fibres arc shown to be pro- 
jecting a considerable distance from the points of the pins of the 
doffing roller. If the pressing roller were placed near to the 

pins of the doffing roller, it would fold over these projecting fibres 
and cause them to lie across each other, and thus prevent them from 
assuming the essential parallel form as they enter between the 
drawing roller A^and the pressing roller Ab 



CHAPTER X 


THE “ FAIRBAIRN ” BREAKER CARD WITH CALCULATIONS 

Iwo distinct armnfjjcnicnts of the Idurbairn breaker card as 
made by Messrs. Fairlxiirn, Leeds, an* illustrated in logs. 87 to 90 ; 
logs. 87 and 88 are respectively pliotographu'al reproductions of a 
modc'rn and widely adopted ('ard, from which the guards or cages 
were removed in order to obtain clear views of the various wheels, 



Fig. 87. 

jnilleys, and other essential parts. The former view represents 
the driving or pulley side of a left-hand machine, while the latter 
view shows the gear side of a right-hand machine. 

Figs. 89 and 90 are line drawings of the pulley and gear sides 
of a right-hand hiachine fitted with the very latest type of doffing 
roller and the necessary gearing to drive it. These views are also 
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without the cages, with the object of emphasising the mechanism 
proper. 

Perhaps one of the first things wlhi h will commaiul tlu' atten- 
tion of the reader with regard to Figs 87 to ()o is the high jxisition 
of the feed roller II. It is obviously much liighei than tlu' similar 
roller m the card which is illustrated in logs 72 to 75, although 
it is the same height as that illiistiateil in log. 71 \\’(' luivc already 

said that ojiimous* differ amongst (svpcats as to thi' Ix'st positions 
for the various rolha's, and one need Ihiidly ^ay th.it all those wlio 



Fig 8.S 


have had considerable exjXMience with the working of breaker cards 
are quite entitled to their opinion. Soiik* claim that the most 
natural, position for the fibre to enter tin? ma( lime is that n-pre- 
sented m F'igs, 87 to 90, for under such conditions tlie fibre, in virtue 
of gravity, comes quickly into contact with the pins of the cylinder. 
On the other hand, it is claimed by equally experienced managers 
and foremen that the particular position occupied by the feed 
roller in the other case is quite suitable. In every case the fibre 
is caught by the pins of the cylinder before the natural law of 
gravitation can effect the downward movement of the strick. 

The adoption of a high position for the feed roller may necessitate. 
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in some cases, the use of a platform or large stool as illustrated at 
146, Figs. 87 to 90; but Fig. 71, which represents the feed side of 
a machine in a very modern and successful preparing department 
of a jute mill, shows clearly that the feeding may be done without 
a platform, other than a very low one which is utilised for the 
worker’s comfort. When no platform, or a very low one, is used, 
the feed sheet i must naturally be much steeper than it is when 
the lower adjustable rails 40' of the feed table arc supported by 
such a platform as that shown in the jireseut figures. The presence 
or absc'uce of a platform does not affect the method of feeding, 
and cfiicicnt work can be done under both conditions. 

The length of the feed table is usually 6 ft. ; in Fig. 90 the 
rails, etc., arc broken for the sake of keeping the full length of the 
illustration within reasonable limits, but the connecting line 147 
and arrows show where the two parts of the feed sheet would join 
if the table were drawn continuous as it appears in practice. In 
Fig. 89 the feed sheet is drawn straight — that is, without the usual 
sag in the under-part ; and the two parts of the feed sheet, if joined, 
would form the proper length. 

It has been considered advisable to introduce into Fig. 90 the 
smallest cylinder change pinion which is usually supplied with this 
machine. This pinion J contains only 20 teeth, while the largest 
of such change pinions for this machine has 60 teeth. The drive 
from the cylinder pinion J to the feed roller H involves the use 
of the following gear : Pinion J, wheel K, compound C and D, 
compound E and F, and wheel G. The drive from the cylinder T 
to the drawing roller A is by means of the cylinder pinion J, two 
intermediate wheels and of 116 teeth each, and wheel B. 
In connection with the breaker card illustrated in Figs. 73, 74 
and 75, the drive to the drawing roller and to the workers is 
through the wheel K ; in the present case the drive to the workers, 
but not to the drawing roller, is through the wheel K ; hence, to 
keep the lettering as similar as possible for both machines, we 
have utilised and for the corresponding wheels which convey 
the motion to the drawing roller A. Whenever precisely similar 
wheels or parts obtain in the two machines, the lettering and 
numbering will correspond with the table of parts on p. 13 1. 

Not only has the smallest cylinder change pinion J in the usual 
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without the cages, with the object of emphasising the mechanism 
proper. 

Perhaps one of the first things wlhi h will commaiul tlu' atten- 
tion of the reader with regard to Figs 87 to ()o is the high jxisition 
of the feed roller II. It is obviously much liighei than tlu' similar 
roller m the card which is illustrated in logs 72 to 75, although 
it is the same height as that illiistiateil in log. 71 \\’(' luivc already 

said that ojiimous* differ amongst (svpcats as to thi' Ix'st positions 
for the various rolha's, and one need Ihiidly ^ay th.it all those wlio 
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have had considerable exjXMience with the working of breaker cards 
are quite entitled to their opinion. Soiik* claim that the most 
natural, position for the fibre to enter tin? ma( lime is that n-pre- 
sented m F'igs, 87 to 90, for under such conditions tlie fibre, in virtue 
of gravity, comes quickly into contact with the pins of the cylinder. 
On the other hand, it is claimed by equally experienced managers 
and foremen that the particular position occupied by the feed 
roller in the other case is quite suitable. In every case the fibre 
is caught by the pins of the cylinder before the natural law of 
gravitation can effect the downward movement of the strick. 

The adoption of a high position for the feed roller may necessitate. 
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range been introduced into Fig. go, but the smallest change pinion F 
has also been used. Thus the pinion F, Fig. 90, contains only 
20 teeth, while the largest pinion in the usual range' has 60 teeth. 
There is thus a wide range of change pinions to suit the desires 
or the necessities of all. It is very unusual, howe'ver, to have 
the smallest jiinions J and F m oik* gear as illustrated, although it 
might be adopted in exceptional circumstances Our purpose in 
introducing them is to show the use and adaptability of tlu' radial 
arms for tlie various changi's. 

In Fig. 88 the cyliudiT chaugi* j>iniou J has 45 teedh, and the 
change pinion F has 22 teedh. In s(‘\(‘ial otliiT jiaits the numbers 
of the teeth in the wIuh-Is in lag. 88 differ from tlu' numbers of 
the teeth in the corresj)ondmg whec'ls lu lag. ()o. The medhocl of 
gearing in the two illustrations is similar in the mam, with the 
exception of the gear to the (U'livery rolha*. Thus, the drive to 
the delivery roller X in Fig. 90 is clearly on the gi'ar side of the 
machine, whereas the corresponding drive to the dcdivery roller of 
the machine illustrated in lags. 87 and 88 is on the jnilley side in 
the former view. On the end of the drawing roller A m this figure 
is a small pinion of 24 teeth which drives the large whei'l of 54 teeth 
of a compound, while the pinion of 28 teeth of the compound drives 
the large wheel of 88 teeth on the end of the 14 in. doffing roller. 
The large wheel of the compound also drives tlie small pinion of 
23 teeth on the end of the delivery roller X by means of the two 
intermediate wheels of 108 teeth. On the delivery roller shaft, 
inside the case or guard between the pinion of 23 teeth and the 
delivery roller proper, is a further pinion of 24 teeth, and this 
pinion drives a wheel of 69 teeth on the shaft of the pressing roller, 
so that the positive drive of the pressing and delivery rollers may 
deliver the sliver correctly as is exemplified by the full sliver can 
in Fig. 87. The number of teeth in these two latter wheels are 
proportional to the diameters of the rollers X and Xb The sliver 
is pressed down from time to time, and when the can is properly 
filled, the sliver is broken and the can removed, and the adjoining 
empty sliver can is placed in position to receive the continuation 
of the sliver. 

It will be observed that in the machine which is illustrated in 
Figs. 89 and 90 the delivery roller X, in the latter view, is driven 
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from the cylinder pinion J by the intermediate wheels and 
6 1 and 63, and the wheel 65 of 51 teeth on the end of the shaft 18 
of the delivery roller X. 

The first worker wheel M^, Fig. 90, on the shaft 6 of the first 
worker U\ is driven from the cylinder pinion J through the com- 
pound wheels K and L and the intermediate wheel 41^; while the 
second worker wheel on the shaft 10 of the second woiker 
receives its motion from the wheel and the intermediate wheel 53. 
Immediately behind the wheels and M^, and on the shafts 6 
and 10, are two wheels 58 and 58^, each containing 75 teeth. Wheel 
58 drives the two wheels 59 of 84 teeth on the ends of the two 
shafts 9 of the two tin cylinders for the first pair of rollers, 
and , while the second wheel 58^ drives the wheel 59^ of 84 teeth 
on the end of shaft 60 of the tin cylinder for the second pair 
of rollers, and The radial arms for the tin cylinders pass 
from the shafts 6 and 10 to suitable projections on the framework 29. 
Thus, radial arms 148 are for the tin cylinders Wh and radial 
arm 149 for the tin cylinder \\'“. The functions i)layed by these 
workers, strippers, and tin cylinders are the same in all machines; 
and since these functions have already been explained, it is un- 
necessary to discuss them further. 

The various stud plates and radial arms for the correct adjust- 
ment of the different rollers are plainly visible in Figs. 88 and 90. 

The boxing 94 is shown mostly in Fig. 89, although the upper 
boxing is shown most clearly in Fig. 90. The extreme end is 
supported by a stud 150 and a corresponding one at the other 
side. The usual type of shrouding 92 is secured to the ring 29^ 
by suitable brackets 93. In both F'ig. 87 and Fig. 88 the general 
appearance of the fibre at the two ends of the machine is quite 
clearly illustrated. Thus, the stricks of jute arc hanging over the 
lower end of the feed table, and the broad thin film, and ultimately 
the sliver, are shown respectively emerging from the drawing and 
delivery rollers. 

The spiral spring 15 1, between the lock-nuts 84 and the drawing 
roller block 82, is introduced so that if any obstruction takes place 
between the doffing roller and the drawing roller, the latter may 
slide outwards in virtue of the possibility of compressing the spring 
15 1. When the obstruction is removed, the spring forces the 
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drawing-roller into its normal {X)sition. Such an arrangement 
naturally docs not admit of the drawing roller block 82 being 
fixed as customary to the frame; the position of the block with 
regard to the frame is secured by means of a do\’etail on the under- 
surface of the block, the lips of the dovetail overhanging the edges 
of the frame as shown. 

The method of adjusting the shell 2 is illustrated in Tig. 91, 



and although the parts differ from the corresponding parts of the 
Lawson machine illustrated m Fig. 73, there is still a similarity 
in the two. Thus, in Fig. 91 it will be seen that the bracket 12 1, 
for supporting the shell 2, is centred on the shaft 22 of the feed 
roller H, and, when adjusted, is kept in position by the bolt and 
nuts 153, a similar set being provided at the other side of the 
machine. 

The shell 2 is bolted to the bracket 121 by tlfc bolts and nuts 
122 ; slots are provided to enable the shell to be moved nearer to 
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or farther from the feed roller H before being fixed by these bolts 
and nuts. A further set of slots, concentric with the shaft 22, 
enable the shell to be adjusted roughly with respect to the points 
of the pins 3 of the cylinder T. The final adjustment of the shell 
to the cylinder is made by means of the above-mentioned bolt and 
nuts 153, for, since the bolt passes through a lug in the bracket 12 1, 
it follows that both bracket 121 and shell 2 can be moved in cither 
direction. 

The feed roller itself can be moved nearer to or farther from the 
pins 3 of the cylinder T by using the lock-nuts 124 in conjunction 
with the bushes or bearings 154 in which the shaft 22 of the feed 
roller H is supported. The upper surface of the bush 154 is pro- 
longed at both ends ; one of these projections serves as a support 
for the clock, while the other supports the end of the spindle shaft ; 
of the clock. 

Since the lettering and numbering are general in all the breaker 
cards which arc illustrated, it follows that the various calculations 
will also be similar and in many cases identical. Thus, the draft 
calculation for the Fairbairn machine is, as in the case of the Lawson 
machine — 


AxCxExG .. ... 

(30) = draft, as in formula (i), 

BxDxbxH 

and the actual draft with the wheels and other parts illustrated 
in Fig. 90 is — 


{40) 


= 1574 draft. 


4 X 80 X no X no 
52 X 22 X 20 X 1075 
Hence the constant number with this particular arrangement of 
wheels is — 


(41) 


4 X 8q X no X no 
52 X 22 X 1075 


= 314*8, say 315. 


If, in this case, we assume a speed of 180 revs, per min. of the 
main cylinder T we have, as in formula? (10) and (n) — 

(42) Revs, of T X g = revs, per min. of drawing roller A, 
and 


T D F 

.(43) Revs, of T X -g ^ E roller H. 
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With numerical values from wheels in Fig. 90 we have — 

20 

(44) 180 X - = 69*23 revs, per min. of drawing roller A, 

52 


180 X 20 X 22 X 20 _ 18 
80 X 110 X no ~ II 


I'GjO revs, per min. of feed 
roller H ; 


and again — 

, Surface speed of the drawing roller A 

~ - Surface speed of the foci rol U7-lT"- * *'' ‘''f 

formula (8). 

Hence— 

/ \ 69*23 X 4 in. X 3*1416 , 

47) i i i 1574 tli'^ft. 

I'636 X 10*75 in. X 3*i4i() 


It is obvious that with the adoption of the two small change 
pinions J and F the speeds of the fc'ed roller H and the drawing 
roller A are slow when compared with the corresponding roller 
speeds found on pp. 140 and 146, and the draft, although not uncom- 
mon; is much higher than that found in connection with the parts 
illustrated in the Lawson machine. It must be remembered, 
however, that in Fig. 90 we have introduced the smallest change 
pinion F, and the smallest cylinder change pinion J from the usual 
set supplied for this machine. Smaller pinions still, however, are 
provided if required ; thus, if it were found advantageous to have 
a longer draft one might use a smaller pinion F and, or, a larger 
compound wheel E. The general plan would be to use a smaller 
pinion F. 

In Fig. 90 the pinion F contains 20 teeth ; hence, considering 
this, as well as the pinion J as the smallest pinion in stock, it follows 
that the arrangement illustrated in this figure would result in a 
minimum speed of the feed roller H, and also, of course, a minimum 
speed of the drawing roller A. 

From what has been said in connection with the calculations 
for the Lawson machine it is evident that, the constant numbers are 
exceedingly useful for finding the correct wheels quickly for any 
desired simple change.; Thus, suppose that instead of the above 
draft of 1574 in formulae (40) and (47) it was desired to use the 
same draft as in the formula (3)— that is, 11*72. Then it would 
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m 

simply be necessary to divide the constant number in formula (41) 
by this draft, and we have — 

= 26*87 ; 

and by a corresponding alteration 

= 2*209 revs, per min. of the feed 
roller H. 


(48) 


_3 i 5 ^ 
11*72 

say, 26 or 27 tooth pinion at F ; 
in formula (45) we should have — 


(49) 


180 X 20 >^22 X 27 
80 X no X no 


(These values are taken to two or three places of decimals for 
the sake of making tlie various theoretical values as accurate as 
possible ; in practice, it would be ridiculous to consider such apparent 
accuracy in speed.) Hence the surface speed of the feed roller H 
would be — 


(50) 


2*200 X 10*75 in. X 3‘X4i 6 
12 in. per foot 


= 6*217 


Now, this speed is considerably less than that of 11*31 found 
in the table of speeds, p. 140. Consequently, although the draft 
is the same, the speed is low, and the production, so far as weight 
is concerned, might be considered unsatisfactory. 

Suppose, however, that the above speed of 11*31 ft. per min. 
of the feed roller H is suitable, not only for the operative, but also 
for the production; then, with this speed and a draft of 11*72, 
it is easy to find the speed of the drawing roller A. Thus — 


(51) 11*31 ft. per min. X 11*72 draft = 132*5532, 


or practically the same as 132*64 found in the above table of speeds, 
p. 140. 

It would now be necessary to find the number of teeth in the 
cylinder change pinion J, which, as we know, see formulae (10) and 
(42), affects the speed of the drawing roller A. 


(52) 

(53) 


Revs, of T X ^ = 
Hence J = 


132*64 X 12 in. per foot 
4 in, X 3*1416 
132*64 X i^X B 
4 X 3*1416 X T 
132*64 X 12 X 52 
4 X 3'I4i6 X 180 
36*59, say 36 or 37 teeth. 
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♦ 

It is not often that one finds it necessary to consider at the 
same time the speeds of the feed and drawing rollers and the draft. 
The more practical case is that of considering a certain production 
per day and a suitable weight of sliver, together with the essential 
condition of keeping every machine in the complete s(^t or system 
fully occupied. This important phase of the work shall be con- 
sidered shortly. In the meantime, the speeds of the other rollers 
in Figs. 89 and 90 shall be considered. 

As in formula (15), the speed of the worker, the first worker in 
this machine, is found as under : — 


(54) Revs, of T X -j"?- X 


M 


revs, per min. of the first worker 


(the letters for the worker wheels in Fig. 90 are AP and M-) ; and 
since the second worker wheel M- is driven from the first worker, 
wheel through the intermediate wheel 53, it follows, and natur- 
ally, that both workers rotate at the same spi'cd. One must not 
lose sight of the fact that an alteration of the cylinder change 
pinion J alters the relation between the speeds of the cylinder and 
the worker; hence, if the cylinder pinion J is changed, it would 
be necessary to substitute another change pinion at L in order 
that the proper amount of carding may take place. 

The surface speed of the cylinder T, at 190 revs, per mm., is 
2459*10 ft. per mm. (see the table of speeds on p. 140). In the same 
table the speed of the worker is given at 32'2() ft. per mm. 

The speed of the cylinder, at 180 revs, per min., would therefore 
be — 

( 55 ) 2459-10 X = 2329-67 ft. per min. 


(see above remark about accuracy of speeds) ; and to preserve 
the same relative speed, the worker should be reduced propor- 
tionately — that is, if these speeds are considered to be satisfactory. 
Hence — 

(56) 32*26 ft. X ^ “ = 30*56 ft. per min. of the worker W' ; 

and since — 


j^7) 


Revs, of W X diameter of W x 3 ' 
12 in. per foot 

= 30*56, the surface speed of the worker. 
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30-56 X 12 in. 
Diameter of W' x 3*1416 
30-56 X 12 __ 


revs, of worker Wk 


8-5 X 3 ‘i 4 i^> 


13-73 revs, per min. of \V'. 


ReVs. of T X J X L 


revs, per min. of W' = 13*73. 


H ence, wlien the cylinder change pinion J is decided upon, say 
36 teeth as in formula (53), and not 20 teeth as illustrated in Fig. 90, 
we have— 

. 180 X X L 

61) ? — - — ^'^13*75, 

90 X 138 • o /o » 

consequently- - 

180 X 36 
90 X 138 " “ 


Lor 0-5217 L - 13-73, 

where 0-5217 is a constant number; hence, L in the case under 


(62) 26->,i, say 26 teeth. 

Tlie stripper pulley N, on the cylinder shaft 4, Fig. 89, is 14 in. 
in diameter, and the stripper pulleys and ()-, on the shafts 8 
and II, are 20 in. in diameter. Henc(?, the speed of the strippers 
and V2 is— 

\ r 1-1 'n diameter of N • r 

(63) Kevs. of cylinder 1 X d, qI q -= revs, per min. of 

strippers 


(64) 180 X = 126 revs, per min. of strippers and V“. 

The working diameter of the strippers and is 12 \ in. ; 
hence the surface speed of these is — 

126 X 12-5 in. X 3*1416 

(65) — == 412-335 ft. per mm. 

^ 12 m. per foot ^ ^ 


as compared with a speed of 470 ft. per min. in the above table 
on p. 140, for the strippers in the Lawson machine with a speed 
of 190 revs, per min. of the cylinder. 
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Tlie doffing roller S' is driven as usual from the drawing 1 oiler A, 
Fig. 89; hence — 

P R 

(66) Revs, of A x ^ X revs per min. ot the doffing rolh r S'. 

VVe have already fixed the surface speed of the drawing 1 oiler A 
as iJ 2‘64 ft. (see formula (51) ) ; hence — 


132-64 ft. X 12 in. P R 


: revs, per min. of the 
doffing I'oller S' 


((■> 7 ) 

— i. c., 

irQ\ 132-64 ft. X 12 24 28 . , 

^ 4 X 3 -i 4 if> "" 54 no ' 3'50 h'vs. per of S . 

1 herefore, with an 18 in. doffing roller, with 19] in. working diameter, 
we have-— 

iQljn. X 3 T 4 I 6 X I 3-54 ^ ^ 

dom„g roller; 

and — 

122-64 ft 

(^0) ^ ■ = 1*91 of a draft between the drawing roller A 

^ ^ * and the doffing roller S'. 


As already mentioned, a clock somewhat similar to that illus- 
trated in Figs. 73 and 75 is provided with each breaker card to 
enable the feeder to distribute the weighed and fixed (juantity of 
jute as evenly as possible on the feed sheet i. In all cases, the 
clock is driven from the feed-roller shaft, but .slight differences 
obtain in the arrangement of the gi^anng from this shaft to the 
clock spindle. For the purpose of illustrating more clearly the 
(Retails of the mechanism, we introduce two typical kinds of clocks. 

Figs. 92 and 93 illustrate respectively a front and an end 
elevation of the clock and gearing as supplied with the Fairbairn 
card illustrated in Figs. 87 to 90. In order that the mechanism 
and its relation to the machine proper may be easily followed, 
part of the staves of the feed roller H and the cylinder T, with their 
respective pins, have been added. The direction of motion of the 
cylinder T on the driving shaft 4, and also that of the feed roller H 
on the shaft 22, are indicated by arrows, and all, these parts are 
in their respective relative positions. 

PART 1, N 
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On the end of the shaft 22 is a triple-thread worm c which 
drives directly a worm-wheel d of 42 teeth on the shaft of the clock 
spindle j. The hand I is fixed to this spindle, and naturally moves 
slowly and uniformly over the face k of the clock. 

The "clock length” denotes the length of material or the 
length of stricks which is carried forward by the feed roller during 



Fig. 92. Fig. 93, 

the time that the hand / of the clock makes one complete revolution. 
The calculation for this " clock length ” is made as follows : — 


(71) I rev. of clock hand X 

c 

or — 


I X — = 14 revs, of H. , 

3 

The feed roller H is 1075 in. in diameter at the working position ; 
hence — 


(72) ^4 X 1075 in. X 3'I4 i6 

' 36 in. per yard 


13*13 yds. or the clock length. 
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The clock and gearing for the Low breaker card are illustrated 
in Figs. 94 and 95. On the feed-roller shaft 22 is a spur-wheel m 
of^26 teeth which drives a similar wheel n, also of 26 teeth, on the 
worm-shaft 0. A double thread worm or screw c drives the worm- 
wheel d of 24 teeth on the vertical shaft p, while two bevel-wlurls q 
and r, of 18 teeth each, complete the gearing to the clock siiindlc j, 
to which is attached, as usual, the hand /. 



Fir,. 94. Fig. 95 



These examples demonstrate the method of calculating the 
clock length; they also demonstrate the difttjrent methods of 
conveying the desired motion from the feed-roller shaft 22 to the 
hand of the clock. 



CHAPTER XI 

CALCULATIONS ON PRODUCTION AND COMPARISON OF BRICAKER CARDS 

Ir is quite clear that the number of numerical examples in 
connection with the breaker card could be largely multiplied, but 
this would serve no good purpose. There is one very important 
phase, however, connected with the work which cannot wisely be 
omitted — viz., that of considering the actual production from a 
given arrangement of breaker cards with respect to the subsequent 
machinery, and for this purpose we shall consider two well-defined 
methods of grouping the breaker cards with the finisher cards; 
the latter machines wall be described and illustrated shortly. 

The first groujiing is that in which two breaker cards work in 
conjunction with, and supply sliver for, three finisher cards. The 
second grouping is that in which one breaker card supplies sliver 
for two finisher cards. 

It should be stated at once that there is no absolute rule as to 
the quantity of material which should be run through one machine 
in a given time ; there may be, and probably is, a limit to the 
weight which can be safely passed through per day, and also to the 
speed per minute at which the machine may be driven. Whatever 
weight of material is treated, however, it is absolutely essential that 
every strick should receive the necessary amount of carding, or 
otherwise the finished yarn will be inferior to what it w'ould be if the 
carding were satisfactorily performed. Faults created or work 
imperfectly conducted in one machine cannot be remedied thoroughly 
in any subsequent machine. Nevertheless, it is desirable for 
obvious reasons to keep the production at a maximum consistent 
with fair treatment to the machinery and material involved. And 
it need hardly be stated that the type or quality of the finished 
yarn influences bbth the speed and the production. No quality 
is mentioned at present, nor is it desirable, and no allowance is 

i8o 



CALCULATIONS ON PRODUCTION* 


l8l 


made for any loss or waste at present, hence we sliall assume tliat 
each finisher card is desired to treat 27 cwt. of jute sliver jx^r day, 
and that the finisher cards use up all the material which is deliven'd 
from the breaker cards. 

If two breaker cards supply each of the three finisher cards with 
27 cwt., each of the two breakt'r cards must treat - 

(75) ^ ^ cwt. of fibre p('r day ; 


whereas if one breaker card j)rovides sliver for two finislua* cards, 
the breaker card must deliviT — 

(76) 27 X 2 ~ 54 cwt. of fibre j)er day. 

Let us consider the first casi', where 40 J cwt. jx-r day is delivi'red 
by each breaker card, and that the sliver delivert'd is re(|uued to 
weigh 17 lb. for each 100 yds. 


{77) 

(78) 

and — 


40 J cwt. X 112 lb. ])er cwt. -= 4546 11 ). 

453b JJ^* - - 2()()-82 lengths of Too yds 

3. per lou yds. ” , 

])er di 


(79) 

(80) 


266'82 roo yds. each = 26,682 yds. of sliver per day. 


26,682 yds. of sliver 
600 mins, per day 


= 44*47 yds. per min., or i()oo’92 in. 

per min. 


(81) Diameter of A x 3*1416 = circumference of drawing roller 
A; 4 X 3*1416 = 12*5664 in. circumfiTence ; 

hence — 


(82) 


i6oo'()2 in. of sliver 
12'5664 in. circumference of A 

= I27'397, say 127, revs, per min. of drawing roller A. 


If the speed of the cylinder is 180 revs, per min., then — 
(83) 180 x J = 127 revs. {See formula (42).) 


J = ~ 37' change 

pinion ). 


( 34 ) 
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In the second case, where one breaker card supplies 54 cwt. of 
sliver for two finisher cards, the figures are as under : — 

(85) 54 cwt. X 1 12 lb. per cwt. = 6048 lb. 

yds. "" 35576 lengths of loo yds. each per 
‘ ^ ^ ' day; 

and 

(^7) 35576 X 100 = 35.576 yds. of sliver per day. 

(88) p — 3-ii576_yd^^_ ^ 2134-44 in. 

^ ' 600 mins, per day ^ a 

per mm. 


(^9) 


2134-44 m. 


12-5004 m. circumference of A 

= 169-85 revs, per min. of the drawing roller A. 

If, for this example, we assume a specci of 200 revs, per min. of 
the cylinder, then, since— 

(90) 200 revs. X ~ 169-85, 

J ^ 5 - = 44‘i 6, or 44, teeth for the cylinder 

change pinion j . 


200 


It has already been pointed out that there are two systems of 
regulating the weight of ]ute which is fed on to the feed sheets of 
breaker cards : — 

(а) That where the fibre is weighed before it is delivered to the 

breaker card ; and 

(б) That where the fibre is usually fed into the machine without 

being weighed, because several of the resulting slivers 
are to be made into a ball or lap. Nevertheless, it is often 
considered an advantage to weigh the fibre even for this 
system. 

When weighing is practised, a fixed weight of fibre, termed the 
“dollop weight” or “dollop bundle,” is used for each complete 
revolution of the clock-hand. A pair of scales is suspended in a 
suitable position, and weights equal to the weight of the dollop bundle 
arc placed inside a box. The bulk of the weight is often in the form 
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of a block of lead. The box is locked, and the key is kept by the 
manager of the mill, since it is imperative tliat no unauthorised 
person should be able to interfere with the weight. One end of a 
cord is fixed to the weighted end of the scale, and tlie other end of 
the cord is attached to a convenient j)lace on the wall ; this is 
obviously to prevent undue movement of the beam undei all con- 
ditions. 

WTien the “dollop weight'' has been calciilatid and fixed, as 
will be shown immediately in fonniike (pj) and (95), and tlu' neces- 
sary small weights have been added to the leaden block to make up 
the exact weight, the work proc(‘eds. The fibre is transferred to 
the scales from a barrow conveniently jdaced near tluiii. The 
“dollop bundle" is then removed from the scale-pan, and placed 
in one of two shallow, but raised, wooden stalls or cuinpartinents. 
The attendant at the breaker caul uses the libri? from one stall 
while the weigher is getting another dollop bundle ready for the 
other stall, and so the work goes on. 

The dollop bundle has to be spread as evenly as possible on the 
feed sheet, and the whole used up while the clock-hand makes one 
revolution. And, since the “ clock length " in connection with 
the Fairbairn machine is 13-13 yds., and the draft is, say, 15-74 
as in formula (40), we have — 

(91) Draft X clock length — the length of sliver ])er round of 

the clock. 

(92) 15*74 X 13*13 — 206-6662, say 206-7, yds. of sliver in 

clock length. 

Hence, since loo yds. of sliver must weigh 17 lb. in this particular 
case, it follows that — 

(93) . - ^ 100 yds. = 35 'i 6 . say 35 lb., or JSi lb., 

dollop weight. 

For reasons which will be stated later, the weight used is usually 
more than the calculated weight. With a draft of 11-72 as in the 
other case, and the same clock length, we have — 

» 

(94) 1172 X 13-13 = 153-8836, say 154, yds. 
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and — 

(95) — = 26-i8 lb. dollop weight. 

For similar calculations with regard to other machines, it would 
clearly be necessary to substitute the particular clock length of such 
machine for that of 13*13 used in the above two examples. 

Since the operation of carding must necessarily be the same, or 
practically the same, in all the different types of breaker cards for 
carding the same or similar long vegetable fibres, it is unnecessary 
to introduce elaborate drawings and descriptions of the individual 
breaker cards made by the various machine makers. In order, how- 
ever, to provide facilities for comparative purposes and for ease in 
making the various calculations, we introduce Figs. 96 to 105. 

Fig. 96 represents the pulley side of the breaker card made by 
Messrs. James F. Low Sc Co. Ltd., while Figs. 97, 98, and 99 repre- 
sent the pulley sides of the tjirce machines made by Messrs. Fairbairn 
Lawson Combe Barbour Limited. The machines are distinguished 
by the four names — Low, Fairbairn, Combe Barbour, Lawson. 
Figs. 100 to 103 illustrate the gear sides of the same four machines 
with similar identification pames. Figs. 104 and 105 illustrate in 
a similar manner the pulley side and the gear side of the machine 
made by Messrs. Douglas Fraser and Sons Limited. 

In all these five machines the lettering and numbering are 
consistent — that is, all wheels, rollers, etc., which have the same 
name, and which fulfil the same function as those illustrated in 
Figs. 72 to 75 and Figs. 87 to 90, receive the same letter or number. 
In the first place, such a set of skeleton drawings as those shown in 
Figs. 96 to 105 enable the student or the practical man to locate 
any given part for calculation purposes or reference; and, in the 
second place, the drawings show at a glance the disposition of the 
various wheels and rollers, and thus offer a ready and valuable means 
of comparison. The intermediate wheels have not been lettered or 
numbered, partly because the number of such wheels varies in the 
different machines, and partly because it is unnecessary to include 
them .in the calculations. As a further and necessary aid to the 
calculations, we append a list of all the essential wheels and rollers, 
with the number- of teeth in each wheel, and the diameter of each 
roller, in all the machines illustrated in Figs. 71 to 105. 
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In some cases compound wheels are used along with the wonn c 
and the worm-wheel d; when these wheels have any effect upon the 
calculation they are mentioned along with the worm-wheel d in the 
table. 


Letter 

or 

Number. 

Low. 

L'airbairn. 

Combe 

Harbour. 

Lawson. 

Fraser. 

A 

4 in. diam. 

4 m diam. 

4 in diam. 

4 in. diam. 

4 in. diam. 

H 

52 

52 

52 or 64 

72 

50 1 

C 

(>f> 

80 

80 

72 

c/. 1 

D 

20 to 38 

20 to 60 

22 to 44 

18 

20 to 38 1 

]i 

130 

110 

128 

120 

130 

J- 

24 

20 

JO 

20 to 28 

24 1 

G 

130 

110 

100 

120 

130 I 

H 

10 in . di.im. 

9111 diam. 

10 in diam. 

8 in. diam. 

10 m diam. 

j 

48 to ()0 

20 to 60 

22 to 60 

30 to 60 

48 to 60 

K 

130 

90 

00 

130 or ISO 

130 1 

L 

24 

20 to do 

20 to 36 

28 to 36 

25 ! 

M> & M* 

124 

I3« 

138 

ISO 

124 

N 

16 in diam. 

14 or 16 in. diam. 

14 in diatn. 

14 in. diam. 

t6iii diam. 

0 

21 ui diam. 

18 or 20 in. diam. 

18 in diam. 

20 in. diam. 

20 m. diam. 

P 

24 1 

24 

30 

24 

24 

Q 

54 

54 

55 

48 

56 

R 

32 1 

28 

20 

. 

28 

S 

102 

{ Ilh } 

60 or 64 

96 

104 

s» 

16 in. (iiatn. 

1 14 in. diam. l 
\ 18 111. diam. j 

14 in diam. 

14 in diam. 

16 m, diam. 

T 

48 in di.ini. 

48 in. diam. 

48 in diam. 

48 m, diam. 

48 in diam. 

& U* 

in diam. 

in diam. 

7 in diam 

7i in diam. 

8 in. diam. 

V‘ ^ V* 

12 in. diam 

1 1 in. diam. 

II 111 d .nil. 

12 in. diam. 

12 in. diam. 

X 

5 in diam. 

4 III. di<im. 

4i in diam. 

4^ in. diam. 

4 J in. diam. 

Y & Y‘ 

24-30111 diam. 

24-30 m. diam. 

24-30 in diam. 

24-30 in diam. 

24-30 in diam. 

Z* 

1 4 in. di.im. 

1 4 in. (iiam. 

14 in diam. 

14 in diam. 

14 in. diam. 

a 

95 

”4 

88 

66 

95 

b 

,35 

46 

32 

33 

35 

c 

2-th read. 

3 -thread. 

3 -thread. 

2 -thread. . 

I -thread. 

d 

24 

42 

42 

60 with jJ 

24 with H 

65 

60 

51 

52 or 64 

72 

^•4 
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LAP OR PALLIXr, My\CHINES 

It has already been stated that there are two different and 
widely practised methods of feeding the finisher cards by .the slivers 
which have been made in the breaker cards. In one system, ten 
or twelve cans, each tilled with a continuous length of sliver, are 
taken to the feed side (front) of the finisher card, while in the other 
method a number of these slivers from the breaker card are wound 
into what is termed a " ball " or “ lap,'’ and the finisher card is then 
fed with two or three of these laps. 

With the balling or lap system of feeding it is unusual to employ 
a clock at the breaker card ; but, on the other hand, it is sometimes 
considered advisable to retain the clock and dollop system in con- 
junction with lap feeding. The latter practice is, however, usually 
the outcome of local circumstances; when adopted it constitutes 
an extra advantage and check if the work is performed satisfactorily. 
In some mills both systems are in use — the direct feeding from the 
cans being adopted where both the breaker and finisher cards are 
in the same room or flat, and the lap system utilised where the two 
types of machines happen to be in separate rooms or flats. It is 
obvious, however, that in most up-to-date establishments the two 
sets of machines are housed in the same room, and near to each 
other, as is exemplified in the mill plan in Fig. 28, page 44. 

Lap or balling machines are made for winding four, five, or six 
slivers on to each pin, and the width of the pins may be sufficient to 
make laps suitable for— 

(a) Two in the width — i. e. 30 in. each ; or 

(b) Three „ „ — i. e, 20 in. 

or a combined width of 60 in. in both cases, according to the require- 
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merits of the finisher card and other circumstances. Tims each 
set for the width of the card may contain — 


2 balls, 

each of slivers - 

- S slivers per set. 

a » > 

>> 4 >> 

5 .. 

^ — / 1 I > 

- U) 


.*5 

15 

- 

.. 

12 

3 

.. 0 

- i«3 

In every case, howev(*r 

, each ball contains 100 yds. of (Mi h sliver, 


One typ(' of lap inachiiu', made by Mc'^srs. I'airbaiin, lands, 
illustrated in Figs. lob to 114. and is arranged for winding on six 
slivers at a tune. Figs 106 and 107 show geneial \aews of tlu' end 
opposite to tlu' driving and the d('hv(‘ry si<l(' of tin' same iiku hine. 
In both illustrations is shown a ))in filled with tlu* coinbnu'd sli\ers^ 
and 111 Fig. 107 tlu're an* several filled pins 111 llu* background on 



Fin, loH ].i(; J09. 

the left, while Fig. 108 shows details of .111 (‘inpty pm. The com- 
plete pin is ('ither 21 m. or jr in. long by 3! in. chaiiK^ter. The c'entral 
part is usually made of beta h, and a J in. rod 43, lugs. loS and locj, 
screwed at both ends is uisc'rted. Two cast-iron caps 44 are screwc'd 
on the ends of the rod, and the extreme (aids of the rod reducnnl to 
I in. diameter to fit the stands m the* frame of the finisher card and 
the holes in the flanges O and P, Fig. no. Each cap 44 is made as 
illustrated in the end view in Fig 109, and contains four r(‘ress(;s 
45 near its periphery, by means of which it is driven by suitable 
keys on the flanges O and P. The four circular holes 46, nearer the 
centre of the cap, are made so that holes may be drilled into the 
wood ; these holes are filled or partially filled with lead, if necessary, 
to make all the pins a uniform weight. 

Figs, no and in arc elevations respectively of the delivery side 
and the feed side. The ordinary fast and loose pulleys A and B are 
provided, but these are not used in the general way which obtains 
PART I. ’ • o 
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for such, since it is essential that some kind of differential drive 
should control the winding on of the slivers in order that the latter 



may run on to the pins C at a uniform surface speed throughout. 
Hence, the belt is allowed to remain constantly on the fast pulley A 
on the shaft D, upon which is fixed the friction plate E. The 
friction p^ate is therefore in constant rotation even when the machine! 
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for short periods, is inoperative. To start the niaehine it is necessary 
to bring the leather-faced friction bowl F into contact with the fric- 
tion plate E; when this is doin', the upright sliaft (i will lie si't in 
motion. The friction plate E and the bowl F are clearly seen in 
Fig. 107. A bevel pinion H of 16 teeth on the ujiper end of the shaft 
G, Fig. Ill, communicates tin' motion to the In'vel-wheel J of ()o 
teeth on the stud Iv Compounded with the wheel J, on the sann* 
stud K, is a spur pinion E of 12 teeth, w'hich drives the whei'l M 
of 84 teeth on the pin shaft N. Fi.xi'd to the sliaft N is a flange O, 
while a similar flange P is si'ciiia d to the shaft Q, both P and O being 
capable of being slid a distance of about 2.I in. to enable tlu' pins (' 
to be inserted, and the filled laps to b(' removed. 

When the machine is in op('rati()n, the tw'o flanges O and P are 
rCvSpectively in close contact with the two <'nds of (he pin (' , while 
betw’een the flanges O and P, and in contact with tlu' pin (' when 
the latter is empty, or with the slivers when the })in is ])artially or 
w’holly filled, is 'k ]uessing and nu'asiiring 1 oiler or drum R of 72 in. 
circumference on the shaft S. The shaft S projects, as shown, 
through the two side frames T. At one extn'ine end of tlu^ shaft 
S is a W'orm U, which gc'ars with and diivc's the w'oim-wEeel V. 
Projecting from the face' of this worm-wluH'l V' is a pm W w'hich, 
at every revolution of the wheel, comc-s into contac t with a small 
spring X attached to the mam-bell spring V, and to the' upper bend 
of the latter is attached the* waining he'll Z. The object of this 
apparatus is to warn the attendant w'hen the abovc'-mentieened, 
length of 100 yds. of each shver has been weumd on to the pm C. 

Carried by the shaft S, Figs, no and 113, and outside the main 
frames T, are two connecting arms 2 which join the shaft S to the 
stout rod 3 ; this rod 3 is sometimes weighted in order to give 
additional pressure between the drum R and tlu' roll or laji of 
slivers. On the face of these connecting arms 2 arc fixed the racks 4, 
which arc in gear with the two pinions 5 on the shaft 6 ; while on the 
opposite side to the pinions 5 are two anti-friction redlers 7 in close 
contact with the backs of the two connecting arms 2. These anti- 
friction rollers serve to keep the racks 4 in gear with the pinions 5. 
The end of a bracket 8, projecting from the lower end of the connecting 
arm 2 on the driving side, encircles the lower paj-t of the leather- 
faced friction bowl F, which in Fig. no is obviously clear of the 
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friction plate E. A short lever 9, Figs, no and 112, fulcrumed at 
10, extends outside the supplementary frame ii, and the end 



Fig. III. 


of the long arm of this lever 9 passes through a slot in the lower 
end of the set-on handle 12, Fig. in, fulcrumed at 13. A chain 14, 
Figs, in, 112, and 114, is attached to the set-on handle 12, and then 
passes over a guide-pulley 15 on stud 16 ; a weight 17 at the end of 
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the chain 14 provides and maintains the necessary amount of 
pressure to enable the friction plate E to rotate the leather-faced 
friction bowl F, and thus to drive the subsequent mechanism to the 
pin shaft N. 

Let us assume that the six slivers 18 from the singer cans iq the 
latter shown broken in Fig in for the sake of cleariu'ss, but com- 
plete in Figs. 106, 112, and 113 - have been placed in the slive r guides 
20, and that their ends have been inserte'd between tlu' jun C' and 
the pressing drum R, and guided round the jun C as illustrated in 
Fig. 107. This view shows that a full pin eir lap has just besMi taken 
from the machine, and all is ivady for the maediiiK^ to comme'iice tei 
fill the newly inserted pm. In k'lg. in the set-eui handle 12 is in 
the off position, but if the upjie'r eaiel of this handle is meived to the 
right, its lower end, and also the* long arm of the lever 9, will be 
moved to the left; as a coiise*quence the* sheirt arm of the lever 9, 
Fig. 112, will cause the le'athe'r-face'el frictiein beiwl F to come into 
contact with the friction jilate ly and at that distance* from the 
centre of the friction jilate F inelicatexl in Figs. lob, no, and 112. 
Hence the friction bowl F auel all parts up to and including the pin 
shaft N will be juit in motion. Immediately this happens, the six 
slivers Figs. 106 and in will be drawn into the machine, and the 
six slivers, being already round the pm C, Fig. 107, will by surface 
contact, continue to augment the contents of the pm. 

Now every revolution of the pin shaft N will, as already indicated, 
cause an extra layer of six slivers to be wound on the pm C, and will 
therefore increase the combined diameter of the pin and slivers; at 
the same time the pressing drum R will be raised by the increase in 
the radius of the combined jun and slivers. Consequently, the 
connecting arms 2, the bracket 8, and the leather-faced friclion 
bowl F", Figs. 107, no, and in, will be raised simultaneously with, 
and through the same lu'ight as, the drum R. This will clearly 
alter the speed of the friction bowl ¥, since it will now b(* driven by a 
smaller diameter of the friction jdatc E. Thus, as the pin C is 
being gradually filled by the addition of layer upon layer of the six 
slivers, the leather-faced friction bowl F', which, when the pm is 
empty, is near the periphery of the friction plate F, as shown in 
Fig. 107, is gradually approaching the centre of the friction plate, 
and is, in consequence, being driven by a gradually decreasing 
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diameter of the lap increases ; this maintains, as already mentioned, 
a constant speed of the slivers. 

When the length of loo yds. has been wound on to the pin C, 
the roll or lap 21, Fig. iii, will be of the size indicated, and the 


Fig 1 13. 


that the surface speed of the slivers should be constant so as to 
disarrange them as little as possible, it follows that the speed of the 
pin C, with its layers, must decrease gradually, and this is accom- 
plished in the manner described by causing the leather-faced friction 
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bowl F to be driven at a gradually decreasing speed in virtue of its 
coming into contact with smaller and smaller diameters of the friction 
plate E, which itself revolves at a uniform speed throughout. 

The pressing and measuring drum R is two yards in circumfer- 
ence, so that with a single-thread worm U it follows that the worm- 
wheel must have 50 teeth in order that it may make one complete 
revolution for every 100 yds. of sliver. If a double-thread worm be 
used, a worm-wheel of 100 teeth would be necessary. As the worm- 
wheel V moves round, Figs, no, in, 113, and 114, the pm W 
approaches and ultimately comes into contact with the small spring 
X. Tile further rotation of the wheel V and the ]dn \V causes the 
latter to juish the spring X outwards, and also to carry the spring 

Y and' the bell Z with it. Immediately the small pin W slips over 
the end of the small spring X, the mam spring Y springs forw'ard to 
its normal position, and the vibration thus imparted to the spring 

Y causes the bell Z to ring. 'I'lie attendant then groups all the six 
slivers together quickly, and pulls the sot-on handle 12 to the position 
indicated in Fig. iii. 

The sliver guides 20 arc fulcrumed on the same shaft 22, Figs. 

1 12 and 1 13, as the lever 23, which rotates the latter. During the 
filling of the lap it is necessary that the guides 20 should deliver the 
six slivers to the nip between the lap and the pressing drum R. 
Projecting from the edge of one of the connecting arms 2 is a small 
bracket 24, Fig. 113, to which is secured an adjustable convex-shaped 
stud 25. As this bracket 24 rises in unison with the connecting 
arm 2, it follows that the rounded head of stud 25 wall cause the 
lever 23 to rotate partially clockwise, and gradually to cause the 
sliver guides 20 to carry the slivers as desired until finally, w'hen the 
lap is finished, the guides occupy the position marked 20^ in Fig. 113, 
and that in Fig. ic6. In the latter figure, the lever 23 is shown 
clearly in his highest iiosition, and so is the drum R and the 
guides 20. 

As the pressing drum R is being raised gradually from the position 
indicated m Figs. 107 and 113 to that shown m Figs. 106 and in, 
and the position marked R^ in Fig. 113, it is evident that the racks 4 
on the connecting arms 2 will rotate the pinions 5 and the shaft 6. 
A ratchet-wheel 26, Figs, no and 113, is fixed to the shaft 6, and 
the usual retaining pawl 27 is provided ; the pawl is supported by a 
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stud fixed in one of the frames T. The pawl 27 and the ratchet-wheel 
26 thus serve to keep the pressii^^ drum R in its raised position until 
the lap has been removed. 

On the end of the shaft 6, Fig. ii 5, is a spur-wheel 28, which is 



in gear with a spur pinion 29 on a stud 30 ; connected with the pinion 
29 is a grooved hand-wheel 31 — naturally on the same stud 30. 
Occasionally a brake rope 32 (see also Figs. 106 and 107), or other 
suitable friction band, is passed round the grooved hand-wheel 31, 
and carries a weight 33. In F'ig. iii the rope is supposed to be cut 
off, and only the sections of it appear in the groove; but in Figs. 
106, 107, no, and 113, the rope is in position. Figs. loG, in, and 
113 show the bracket 34 to which the end of the rope is attached. 
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bowl F to be driven at a gradually decreasing speed in virtue of its 
coming into contact with smaller and smaller diameters of the friction 
plate E, which itself revolves at a uniform speed throughout. 

The pressing and measuring drum R is two yards in circumfer- 
ence, so that with a single-thread worm U it follows that the worm- 
wheel must have 50 teeth in order that it may make one complete 
revolution for every 100 yds. of sliver. If a double-thread worm be 
used, a worm-wheel of 100 teeth would be necessary. As the worm- 
wheel V moves round, Figs, no, in, 113, and 114, the pm W 
approaches and ultimately comes into contact with the small spring 
X. Tile further rotation of the wheel V and the ]dn \V causes the 
latter to juish the spring X outwards, and also to carry the spring 

Y and' the bell Z with it. Immediately the small pin W slips over 
the end of the small spring X, the mam spring Y springs forw'ard to 
its normal position, and the vibration thus imparted to the spring 

Y causes the bell Z to ring. 'I'lie attendant then groups all the six 
slivers together quickly, and pulls the sot-on handle 12 to the position 
indicated in Fig. iii. 

The sliver guides 20 arc fulcrumed on the same shaft 22, Figs. 

1 12 and 1 13, as the lever 23, which rotates the latter. During the 
filling of the lap it is necessary that the guides 20 should deliver the 
six slivers to the nip between the lap and the pressing drum R. 
Projecting from the edge of one of the connecting arms 2 is a small 
bracket 24, Fig. 113, to which is secured an adjustable convex-shaped 
stud 25. As this bracket 24 rises in unison with the connecting 
arm 2, it follows that the rounded head of stud 25 wall cause the 
lever 23 to rotate partially clockwise, and gradually to cause the 
sliver guides 20 to carry the slivers as desired until finally, w'hen the 
lap is finished, the guides occupy the position marked 20^ in Fig. 113, 
and that in Fig. ic6. In the latter figure, the lever 23 is shown 
clearly in his highest iiosition, and so is the drum R and the 
guides 20. 

As the pressing drum R is being raised gradually from the position 
indicated m Figs. 107 and 113 to that shown m Figs. 106 and in, 
and the position marked R^ in Fig. 113, it is evident that the racks 4 
on the connecting arms 2 will rotate the pinions 5 and the shaft 6. 
A ratchet-wheel 26, Figs, no and 113, is fixed to the shaft 6, and 
the usual retaining pawl 27 is provided ; the pawl is supported by a 
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type in the background and on the right in, Fig. lob-and sets made 
up to a given weight, say, from ibo lb. to 230 lb., depending upon 
the class. If the laps are not the coriect weight, the weigher se lects 
the proper number which will aggregate the exact we ight re(]uired ; 
but if, through any cause, all laps happen to be too light or too heavy, 
the weigher signals to the atteiulant at the bleaker carel to make' the 
necessary change m the feeding of the libre. A common j)ractice 
IS for the weigher to raises his hanel if the balls are re(|inred to be 
heavier, and to lower his hand if they should be lighter. 

The be'lt for the pulleys A and H, Figs. 107 and i 10, is moN’cd 
by means of the handle 47, fulcrunied at A small i)in g) pro- 
jecting fiom the back of the b('lt fork 50 enters n hoh' in the handle 
47. The bottom of the bell fork is secured to tin* sliding rod 51, 
wTile the boss near the lower end of the forks is capable of sliding 
on the rod 52. Hence, when the handh' 47 is moved to llu' left, 
Fig. no, the belt fork 50 carru's tin* belt on to the loose pulley H. 
As already mentumed, howevi'r, this handh; is si'arcely ever moved 
by the attendant, but it is useful if, for any j)articular ])Uipose, all 
parts of the machiiu' are retjuired to b(' brought to a standstill. In 
many machines the slivers pass direct from the slivc'r cans to the 
guides, as already mdicatc'd , whereas m otlu'i s, notably that illus- 
trated 111 Fig. 106,' and also m Fig. 113, a rotating tin cylinder 53 is 
provided. 

While the balling or lap system jiossesses certain advantages, 
it obviously introduces another machine into the system and a 
corresponding extra operation. In general, the chief disadvantage 
of the lap system is the possibility- - indeed, the probability — of 
broken slivers m the operation. When the slivers brc'ak, or when 
one sliver only breaks, which is the more common, it is evident that 
the group of slivers at that point and for the length in w^hich this 
sliver is missing will be considerably reducc'd in thickness, being 
equal to five-sixths of the normal. Hence, there are more chances 
of “ smaller ends” at the linisher card with this system than there 
are when the slivers come direct from the sliver cans to the feed 
sheet. Various safeguards have been introduced from time to 
time in connection with the feeding of finisher cards, and these are 
illustrated in Figs. 122 to 125, 127 to 129 and described on pp. 218 
to 222 . 



ciia]T]:r XIII 

MNISTIKR CAKJJS. 'JH1< "].()\V” MNISIIKR CARD WITH CALCULAIIOXS 

Ow’Ina; 1() llu' nature of tlu‘ first enrdinj^ operation, and tlie 
original condition of tlii' j^ktcs of jute, the sliver delivered at the 
front of tlie l)rcaker card innst, in sjdti' of (‘fficicnt and regular 
h'eding, be rather iirc'giilar in thii'kness; while the individual fibre's 
of which the sliver is coinpos('d must also be somewhat irregular 
both in thickness and m length, dins irnjierfection on the ])art of 
the sliver necessitates the' ceintmuation of the carehng operation on 
a finer scale and with finer adjustments. These subseejuent carding 
opc'nitiuns are invariably conducted in what is known as a “ finisher 
card/' and all such cards are provided with more ])airs of rollers 
and w’lth liner cove'ring or clothing than what are required or used 
in breaker cards, and is, in general, similar to those exhibited m Nos. 
13 to 26, Fig. 7<S. 

The most geiK'ral tyjx' of finisher card is termed a full-circular 
four-pair machine. Opinions vary as to which tyjie of finisher card 
IS the most efiicient for the continuation and completion of tlie 
carding process of the slivers from the breaker card, and although 
the abovc'-mc'iitioned foui -]\air card is used more extensively than any 
other type, othc'r kinds are also used for the production of standard 
hessian ^Mrns, as w^ell as for yarns of other sizes and other qualities 
of material. Thus, there arc half-circular cards wath three pairs of 
rollers, and half-circular caids with four jiairs of rollers, and it is 
not uncommon to find cards wath five pairs or even six pairs of rollers. 
In addition, variations olitain in the size of the rollers, such variations 
depending sometimes on the number of pairs employed. Details 
of a few of these machines will be supplied near the end of the 
description and illastration of this important branch of the prepara- 
tion of jute, but in the meantime, and since the four- pair tyjn^ is 
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most widc'ly adopted, we shall desciibe and dliistiate this })iirtieular 
kind of machine. 

As stated on page 114, the object of carding is to prodin e fibres 
of a uniform diameter, and also of uniform h'ligth, and the ojiciation 
which is performed on the linisher lyrd is essentially tlu' saiiK' as that 
which obtains in the breaker card, but takes ])lac(' at moia' points 
and with more j^airs of rolUas, and it helps considerably to achieve 
the above ideal obji'ct. d'he process is made mou' c lli'ctive by what 



Fig. 115. 


is known as '' doubling th(‘ slivtas." 'flu^ definition would ajipear 
to indicate that two slivers were joined in some way, and this might 
have been the case originally. The teim “ doubling,” however, is 
used 111 a more extended manner, and, m general, im'ans the combina- 
tion at the feed of any number of slivers for the piirjiose of obtaining 
a more uniform sheet of material — and hence a more uniform sliver 
— than is possible by the method of making slivers 111 the breaker 
card, and for other purposes which will be discussi^d at a later stage 
of this work. 

The four-pair full-circular finisher card which w^c purpose 
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illustrating is that made by Messrs. James F. Low & Co., Lid., 
Monifieth, and illustrated in Figs. 115 to 121 inclusive. The 
chief rollers and gear-wheels are lettered and numbered consistently 
in all the figures, and in order to preserv^e uniformity as far as 
possible for the sake of calculations, the various parts in this machine 
are identified by the same letters and numbers as the corresponding 
parts in the breaker cards which have already appeared. 

Both the feed and delivery arc at the front, as illustrated in the 
general view in Fig. 113 and in the sectional elevation in Fig. iih. 
The formcT view shows that there are 12 different slivers coming from 
12 different sliver cans, and then passing between the numerous 
sliver guides to the feed sliiTt ; a single sliver can is shown to the 
left of the group of 12, and the finished sliver is shown emerging 
from the rollers and dropping into this solitary can, which is, natur- 
ally, immediately below the delivery rollers. 

In b'lg. 1 16 two sliver cans 20 only aie, of course, sceii" the end 
one m each row of six— and the two sliveis from these cans indicate 
tjic method in which all the twelve slivers are led, or, rather, drawn, 
over the feed sheet i and to the feed roller H, and between it and 
the upper roller IF ; finally, they ])ass between the cylinder and the 
feed stripper H-, at which point the illustration of the sliver finishes 
in the drawing so as not to obliterate the remaining parts. It W'ill 
be understood, however, that the fibic^s follow a path around each 
pair of rollers very similar to that illustrated m Fig. 57, page 94. 
The type of feeding illustrated m I'lg, 116 will be referred to m 
detail when the various typi's of feeding mechanism arc considered. 

The twxdve slivers, after leaving the feed rollers H, Hh and H'-^, 
arc, therefore, broken, carded, or combed at four different places 
by the four workers Uh U^, U^, and IT^, and the four strippers 
V^, V^, V^, and Two tin cylinders \V^ and only are used. 

When the broken and carded fibres arrive at the doffing rollers 

they follow the path indicated from that point to the conductor 
17; they then follow a path which wall be indicated in the plan 
view, and ultimately are delivered as shown by the rollers 10 and ii. 
Here again the sliver is broken in the drawing. The difference be- 
tween the doffing arrangements in Fig. 72 (page 124) and Fig. iib 
should be noticed.^ In the latter figure the fibres pass amongst the 
pins on the underside of the doffing roller Sh while in Fig. 72 the 
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fibres, althoiif^li not sliown, pa^s ainont^st tlu' pins on tin* ipjpcr ‘-idf 
of the cloffin^^ roller S‘, and pri'cisidy as induMh'd in tin' al)o\e- 
mentioned Fig. 57. 

Tile gear side of the marliiin' is paiti^llv ilhisliated in log 115^ 
and completely exhibited in I'lg 117, m whnli \ k'w tin' gi'.ir (\ig(' 
or guard is r('mov('d in oidi'i' that .ill ji.irts m.iy apix'.ir to tin' best 
advantagi'. d'he side slna'r ('an 20’ and tlu' snh' d('li\('i\’ lolf'is 



Ido 117 


10 and II arc promiiK'iit m this ligiiix', .and ('(pi.ally prominent m 
the line drawing of the gc'.ar side'. 

From Fig. 117 it will be sc'i'ii that the mam cyhnde'r shaft 4 is 
reduced near this side for the eyhnder jimion j. I his pinion J, 
through mtermedi.ate wlu'els 23, 40, .ind 41, drives tin' wln i'l B on 
the shaft 15 of the drawing rolk'r A. Ih'tw’eeii whei'l B and tin' frame 
29, and on the same shaft 15, is a pinion 51 which drives the wh('el 52 
on the shaft 16 of the pressing rolk'r 

The drive to the feed roller wh(‘('l G may be c»onsidcrcd as pro- 
ceeding either from the cylinder pinion J or from the drawing roller 
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wheel B. The wheels involved in the draft gearing, say, from the 
drawing roller 15, will be — 

The drawing roller wheel B ; 

The compound wheels C and D , and 

The, compound wheels E and F ; 

the change pinion in this train of wheels is F. 

The pulley side of the machine is illustrated in Fig. 119. No 
photographic reproduction has been prepared for this side, but if 
Fig. 1 15 is consulted, a very similar drive will be seen illustrated 
on the right, such drive being obviously connected with the next 
machine to that to which the photograph refers. 

On the end of the drawing roller shaft 15, h'ig. 119, is a pinion P, 
which drives the compound wheels O and R. The latter drives the 
doffing roller wheel vS— keyed on shaft 13 of the dolhng roller S' — 
through the intermediate wheel 58. 

The motion to the four workers to Fig. trom the 
doffing roller shaft 13,1s by nii'ans of an intermediate wl. i 61, and 
the wheels M^, M-, and Mh together with the three m ermediate 
wheels, all of which are numbered 53. Each wheel i provided 
with its stud, stud plate, and means of adjustment as shown. 

Returning now to Fig. 119, and considering also the plan view 
in Fig. 120, it will be seen that the belt 21 in the former view passes 
round the loose pulley Y'. Both thi^ and the fast jiulley Y are shown 
in Fig. 120, but the belt is omitted m this view. The belt is con> 
trolled as usual by the belt-fork 117 attached to the sliding bracket 
1 16. The hand-wheel 120, pinion 119, and the rack bracket 115, 
enable the operative to transfer the belt-fork, anci therefore the belt, 
towards the frame and until the belt runs on to the fast pulley Y. 
Then, of course, the machine starts. Between the fast pulley Y 
and the frame 29 is th^ stripper driving pulley N ; the strippers 
to \^, on shafts 8, are driven as usual from this pulley by means of 
the endless belt 73', which passes, as shown, partially around the 
four stripper pulleys O^, G^, and while a tension pulley Z is 

also provided. 

The upper boxing 94 opens as u^ual to permit insight to the 
various rollers. One part of the boxing is shown open in Fig. 117, 
but in the other views it is closed. A hook 99 at each end. Fig. 119, 
is fixed to the boxing as shown, and when the latter is raised to the 
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position indicated in Fij^. . tlie said lu)oks qg art' caught by the 
hanging loops or links 100, . the boxing is tlien lield o])en The 
link takes hold somewhat as astrated in big. 118, tilthough the 
boxing IS shown clost'd ; thee * po'^ilioiis of tlu' jxii ts (<() and 100 
when the bo.xing is closed aie own in I'lg. 120 A jiait of the 
upper boxing is shown dtdached his lignie, with the iiecessaiy 
hinges loi. 

The feed sheet i, b'lg. ik), is diivcn from tlie shaft 22' b\' whet'l 
a and whet'l h on tlu' shaft ]\ of ihe h'ed-sht'et lollt'r 

As already indicated, wht'ii the slu-et of libres emeigt s fioin the 
drawing rollers, it immediatt'ly entt'is th ' conductoi 17. In some 
cases a single conductor is iisud, and iden 'cal with that shown on 
the brt'aker card , in others, again, the sht't'i of libn s is made to pass 
down two conductors, side liy skK', the sheei being split m two as 
sliown clearly m log 115, as wt'll <is m big 120. When two slivt'fs 
art' formed 111 this way, <‘ach sheet is contracted m Hit' usual way, 
and the two slix’cis are deln’t'red from tin* two mouths 17' of the 
conductors to the two d<'h\’ei\' 1 oilers X and X'. '1 hen tlu' two 

slivers emerge from the rollers, and are immedi.iti ly ( ansed to move 
at right angles under the aetioii of tlu' side di'l \ery rolK rs 10 and 
II, and the horns or studs 2 whu'li project fi i th(' upper sin face 
of the sluH'r plate 6. *The two slivers combiiK' at 62, and jiass jointly, 
as mentioni'd, to tlu' snh' di'hvety rolli'rs 10 and ii, to be linally 
deposited into a sliver can 20' as exemjdilied m all the ligures 
except 119 and 121. Tlu' latti'r figiiri' is an (‘iilarged \i('W of one 
of the worker studs, and is mtrodili'ed chiefly to show the method of 
adjusting the said worki'rs m two d c'ctions. 

There arc two clearing brush 85 and 89, Figs, 118 to 120. 
The brush cleans the dofh'i while the brush 89 cb'ans the 
leather-" ed pressing roller A' .oth brushes are drivc'ii as follows : 
Betwee . the doffing roller i S, bdg. 119, and the block 78, is a 
wheel 64 which driv'es th *1 on a bracket 66, Fig. 120 ; wheel 
55, Fig. 1 19, then driv^ . wlu*el 67 which is comjiounded with a 
sprocket-wheel, 71, A chain 72 connects and drives a similar 
sprocket-wheel 73 o^ the shaft 90 of the brush 89. A further chain 
)i is driven by a . . rd sprocket-wheel 80, Fig. 120, on the shaft 89, 
ind conveys motion to a fourth sprocket-wheel 8^ (see also Fig. 
[19) on shaft 84 of the brush 85. 

PART I . p 
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It will be understood that it is sometimes considered necessary 
that all the slivers from the cans 20, Fig. 120, should be equally 
divided over the feed sheet i. This sheet is shown stippled in this 
view, and the eight heavy arrows — the central part of the machine 
being omitted for the purpose of exposing some of the internal parts 
— indicate the direction followed by the 12 slivers. To obtain 
this equal distribution, conductors or division plates 98 are fixed 



Fig. 121. 

to the bracket 38 of the feed roller (see Figs. 118, 119, and the 
enlarged detached view in Fig. 120). 

All the gearing in the upper part of the pulley side. Fig. 119, is, 
of course, fenced when the machine is in operation. This fence or 
guard is not shown in the figure, but when in position it rests upon 
the rails 105 and 106, the projecting pins from these rails entering 
into holes which are drilled in the guard. 

A typical kind of covering or card clothing for the finisher card 
illustrated in Figs. 115 to 120, is as follows 
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Name of Roller 

l)i.» in 
In 

I’tuItT 

CoM-r 

Thl('kn^‘^‘i 
of Sta\ 1' 

1 lt(l> of 

1 ins 

W 11 c 
(.anso 
No of 

I ms 

Tol.al 

I.riiRlh 

of I'llls 

Aiislo 
of I'lns. 

Cylinder 


A in. 

1 i>y 2 

15 

1 III- 

70° 

Feed roller . 

3 

- 

2 2 

1 1 

s .. 

(H)" 

Feed stnpper 

5 

r<i M 

2 M 2 

IS 

1 M 

IS^ 

ist and 2nd strippers 

10 

r,'. M 

2 .. 2 

IS 

I M 


3rd and 4th strippers 

10 


2 .. 

1 S 

I M 


ist and 2nd workers 

S 

m M 

2 .. A 

1 \ 

li M 


3rd and 4th workers 

8 

1 |1 M 

^2 .. 1 

> \ 

1! " 

.u" 

Doffer .... 

15 

i M 

I'ft Min 

IS 



• Itra^s. 


Each stave is one-third the working width of the roller, so that 
there are three staves in each row in all the rollers 

The above covering is rather tiner than that ii^ed on some* other 
finisher cards which are used in the pieparation of slivcTS intended 
for the same size of yarns. Cards clothed according to the jiarticu- 
lars in the above table have, howeviT, been found in practice to gi\'e 
excellent results, and a little consideration should jirovi' that such 
a scheme of card clothing is calculated to provide efficient means for 
treating fibre which requires rather more carding than is consid('red 
sufficient for many grades of material. 

The gauging or setting of the various rollers on a finisher card 
clothed as exemplified will naturally depend somewhat on the work 
in hand, and upon the character of the finished product. For 
medium cla.sscs of jute fibre, and when the machine is first started, 
the following particulars of gauging would do very well : — 


Feed roller to cylinder , 

,, ,, plain roller 

Feed stnpper to feed roller 
,, ,, cylinder 

First worker to cylinder 
Second ,, ,, 

Third ... 

Fourth ,, . 

First stripper to cylinder 
Second ,, ,, • • 

Third „ . . 

Fourth MM • • 

First 1 j first "I 

Second >- strippers to [ second [workers 

Third J (third J 

Fourth stripper to fourth worker 
Dofier to cylinder 
Drawing roller to doffer 
Leather pressing roller to doffer 


. No. I \ gauge, 

M 10 M 

• M 1 4 ” 

M 14 M 

M 11 M 

M 12 ,, 

M M M 

M 14 M 

M 14 M 

M M M 
M 14 M 

• M 1 0 " 

• M I 4 >> 

.• M 15 .. 

M 15 M 

ijin. 

No. 12 iJauge. 
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If more or less carding were required, the alteration of the gauging 
could be made in the usual way by decreasing or increasing the gap 
between the various rollers — that is, by adopting closer or wider 
gauging— or the speed of the workers could be reduced to obtain 
more cutting, while an increase in the speed of the latter rollers could 
be made for less cutting. 

We might with advantage draw the reader’s attention to the 
difference in the gauging for the above card and for that of the breakt r 
card already fully described, and also to the difference m the relative 
positions of the drawing rollers and the to{) pressing rollers with 
regard to the doffing rollers in these two distinct types of cards. 

In the sectional view of the breaker card illustrated in Fig. 72, 
page 124, and in the sectional view of the doffer and part of the 
cylinder in Fig. 86, ])age 163, no fibre is shown on the pins. The 
arrangi'inent of the doffing roller, drawing roller, and top pressing 
roller in these figures is practically identical with the corresponding 
parts in the root comber, illustrated in log. 57, page 94, from which 
it will be seen that the shec't of fibres passes ovt'r the top of the 
doffer and then into the mp of the drawing and top pressing rollers. 
On the other hand, the corresponding sho»'t of fibres in the sectional 
view of the finisher card illustrated in Fig. 116, page 206, passes 
under the doffing roller, and then up to the nip of the drawing and 
top pressing rollers. 

In the. description of the carding and cutting action in breaker 
and finisher cards it is usual to attribute the whole of the work to 
the joint action of the feed roller and cylinder, and the various 
workers and cylinder. The relative positions of the pins of the doffer 
and those of the cylinder arc very similar to the relative positions 
of the pins of the workers and the cylinder, and hence it is quite safe 
to assume that a certain amount of combing and splitting takes place 
between the pins of the doffer and those of the cylinder. The amount 
of research on this particular subject is perhaps not sufficiently 
extensive to enable one to say what degree of combing and splitting 
takes place between the doffer and the cylinder, nor what takes place 
between the workers and the strippers. But that some work of this 
nature is performed at both places will, we think, be admitted by 
most who study yic general action of carding in the various machines 
which have been illustrated up to this point in this work, and, 
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t the same time, a more or less relatively correct estimate can be 
aade of the work which is conducted at the warious jx>ints. 

Towards the end of this section of the work we shall discuss the 
arding and combing actions under various conditions of clothing, 
ind at the same time shall take into consideration the joint etfect 
•f the above with the alteration of the sj)eeds of the rollers for specific 
mrposes In th(' meantime, we purpose introducing the essc'iitial 
alculations in coimeetion with the finisher card. 

The speed of the cylindc*r m finisher cards varies in general 
rom i6o to icSo revs, per min., although the latter sjxed is somedimes 
xceeded. The actual speed which obtains in any ease is slightly 
ower than that shown by the numerical calculation, tlie nHlucticm 
eing due to the sliji winch takes j)lace betwee n tli(‘ drum, j)ulle‘y, 
nd driving belt. Since this de^gre'C' of slij) is a va lying cjuantity, 
o hard-and-fast rule' can be' obsc'ned with re-gard to it. 

With a sjx'eel of 200 re'vs of the shaft earn ying a 27 in. drum, and 
30 in. pulley on the card, we ha\e‘ - 


(OO) 


200 X 27 


180 re'Vs. of cylinder T ; 


'hereas the actual number of revolutions may af)proxnnate to 175. 
ince it is essential, or, rather, eU'sirable*, that the* sjxx'ds of all the 
filers should be considc'red with re*lation to the actual sjxxxl of 
le cylinder as found by a ('ounter, we shall assume that wath the 
bove particulars we generate an actual cylinder sjx'eel of 175 revs, 
or min.* Consecjuently, if a: represents the perce'iitago of slip, wo 
ive — 

(c)7) 180 — ^ X i<So := 175. 

X 2*77 per cent. slij). 
s in the case of the breaiker card, we have — 

(98) Revs, of cylinder T x = revs, of drawing roller A ; 


id the speed of the drawing roller should be sufficient to deliver 
y, 25 cwt. of sliver per day of 10 hours, such sliver to weigh 12 lb. 
:r 100 yds. ^ 

^Assuming that each sliver from the breaker card weighs 15 lb. 
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per lOo yds., and tliat 12 of these slivers enter the finisher card as 
depicted in Fig. 115, and emerge from the delivery 1 oilers as one 
sliver weighing, as stated, 12 lb. per 100 yds., we should have — 


■ (99) 

hence ~ 
(100) 


15 Ib. sliver x 12 slivers 
Finisher draft 


12 lb. j)er 100 yds. ; 


Innisher draft ~ 


15 lb. X 12 slivers 
12 lb. 


Since the identification letters arc the same for both breaker and 
finisher cards, the draft gearing is as under : — 

, , A C E (k , . 

(loi) H ^ 1) ^ F ^ H draft; 


hence, inserting the above-mentioiu‘d necessary draft of 15 ill 
(100), and the values of the wheels except the unknown change 
pinion F in (roi), it is clear that — 


(102) 


4 72 lib 

X X X 
bo 48 F 


118 

4 


15 draft. 


4 X 72 X 11b X 118 
()0 X 48 X 15 X 4 


22*8, say 23 teeth. 


Another way of finding the change j)inion F is by ascertaining 
the constant number of the draft gearing — that is, the value of 
all the wheels except the change pinion F — and then dividing this 
constant number by the draft. Thus — 


(104) 



C 

D 


X 


K 

1 


G 

fl 


~ constant number ; 


{I0()) 


4 

Oi) 


72 lib I 18 

X X X ^ 342 , 
48 1 4 


and 


Constant number 
Draft 


— change pinion F. 


j 1 2 

(107) - = F — 22*8, say 23 teeth as before. 
The production required 

f = 25 cwt. per day, 

(108) . i = (25 X 112) lb. per day. 

[ — 2800 lb. per day. y 
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And, since every 100 yds. of tlic finisher sliver should weigh 12 lb., 
we have — 

(109) 2800 lb. X = niiinbor of yards per day ; 

and the above divided by boo mins, per day gives — 

2800 X TOO 


(no) 


" nnn. ; 


()()o X 12 

or 38\S9 X 36 = 1400 in. per niin. 

, , ... Delivery in inelu's from A 

in) Now, r c ( K 

bircumieience 01 A 


hence — 

(112) 

and since 

(ri3) 

it follows that — 

(1 14) 


the revs. p<T mm. 
of A, the' drawing 1 oiler; 


1400 m. 

4 111. x' 3141b 


= in revs, of A ; 


Revs, of A X B . , , 

— -- — ~ cylinder pinion, 

Revs, of cylinder 1 ^ 


. in X 60 ^ . 

J -= — 3b teeth. 


175 


The nearest cylinder change pinion J would probably b(‘ 4a 
teeth , therefore — ’ 

• 40 

(115) 175 x iib-6 revs, of drawing roller A 

Front this speed of the drawing roller A wa‘ can at once find the 
speed of the dolfer. Thus — 


(1 16) Revs, of A X X 


nwx. of doffer ; 


(117) 116 X — X " 15 revs, of doffer S'; 
while the speed of the worker is found as under : - 

(118) Revs, of doffer S' x X ^ --= revs, of worker U 

(Note : Wheel S" is numbered 6i in Fig. 118) ; 

, . 80 68 

(119) !. 15 X X yy = 14-49. 
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The formula for the stripper is — 

N 

(120) Revs, of cylinder T x 

(121) 175 X ill 175 revs of stripper V, 
while the calculation for the feed is-- 

(122) Rcv^. of T X ;! X X - n-vs. of H , 

1. 1'^ Vi 

(123) I. c., 175 X - X X = 7-84 revs, of feed H. 

If now w'e colle('t all the essential data with regard to speeds from 
the above ('alculations, and convert the revs, per min. into the cir- 
cumferential speeds of the various 1 oilers, w(' can provide a useful 
table of speeds. Tln^ circumferential speeds in the undermentioned 
table are calculated from a j)omt about midway between the lengths 
of the e.xjiosed pins, and this i)oint is considered as the working 
diaiiK'ter of the roller • - - 





WorUmg 

Siufau- 

Surfai c 

Name of Roller. 

tloiiv per 
MinuU' 

Ui.i'iu tt'i, 

In. 

t 111 vmi- 
fen lui', 
la 

Spied JILT 
Miiiuto, 

III. 

Spcial per 
MiiiiUo, 

1 1 

Cylnvlt‘1' t • 

175 ‘> 

19 3 

133-31 

27214-23 

22()7-23 

roller A . 

1 !()•() 

4 "^' 

12 X 7 

14(13 hb 

122*1 \ 

Dotfer S' . . . 

ISO 

i() 3 ' 

31 

777 a)o 

(> p 8 o 

W orker U . . . 

1 F 19 

9 3 

20‘80 

4 ^2 97 1 

.F) 05 

Stripper V . 

173-0 

11 23 

33- 14 

(>184-30 

513-93 

Feed roller IL 

7 

4-0 

’ 12-57 

9 ‘ 3-55 

8*21 


Constant for draft - 342. 
Draft used in above — 15. 


The above particulars could, of course, be varied to suit special 
requirements. For instance, if it were desired to produce a finisher 
sliver weighing 10 lb. per 100 yds. from the same weight of breaker 
sliver as before — that is, 15 lb. per 100 yds. — the work could be done 
either by altering the number of slivers at the feed, or by altering 
the draft. In some cases it would be necessary to alter both. 

It is a common practice in many mills to use 10 slivers at the feed 
instead of 12, as illustrated in Fig. 115, and if the former number 
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were used, with the same woiglit of 15 lb. per 100 yds. of bleaker 
sliver, we should has'e the following 

15 sliver < 10 silvers 

(124) u ~:,. 10 lb. per 100 yds. 


(125) 


hinishta draft. 
15 X 10 


10 


— 15, the finislu'r draft as beforie 


If, howev’er, 12 slivers were used, as 111 formula (op), tlu‘ eak ulation 
w'ould be as undca' 

(r^(A ^3 11^- '-liver 12 ^llV(Ms ,, 

i 77 r. 7 ri\:;.r.i::;Tr 10 lb jaa- 100 vds 


(1^7) 


Idiiisher draft 

13 ■ 

10 


iS of a di aft . 


The general ealculalion is as follows 


(128) 


\\ eight of bn'akei sh\'cr ■ iiumbei of 
sh\’ei s at feed 


the limshcr draft. 


Weight of laapiired linishei sli\er 

The abova* change to 10 lb jaa' nai yds. for the fmisluT slixaa-, 
with a Kapiired jiroduction of 2S00 11 ). jxa' day, would natui'ally 
alter the speed of tlu* drawing rolKa- .\ Thus - 


(129) 

(130) 


o It yds. , , , 

2000 lb, X — — n — - 2N,oo() yds. ])er day 


10 lb. 
2(S,o()() \'ds 
()oo mins ])ei day 


-- )()T) yds. p(T mm , 


or 46*6 X 36 = 1680 in. jxT mm. ; and, siiua' thi' ( ircumfiTiaire of 
the drawing roller A is 12*57 di- (^ee tlu^ above table of spiaals), it 
follows that — 


(131) 

aice to 

(132) 


1680 in. 


133*7 per min. of the drawing roller A. 
non J under these condi 
46-tooth pinion for J. 


12*57 111- 

Hence to find the cylinder pinion J under these conditions we have — 
133*7 ^ 

"’175 


The above alterations would also change the spe ed of the doffer, 
and that of the worker, and if these altered speeds were unsatis- 
factory, the necessary changes w’ould have to be^ made to suit the 
degree of carding or cutting of the material under process. This 
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phase of the question is usually judged after the above-mentioned 
changes have been tried. 

• In nearly all cards there is provision made to minimise damage 
to the machinery in case of any obstruction in the working. This 
provision is known as a “ pitch pin,” and such pins are strong enough 
to effect the necessary drive when all is working satisfactorily ; but 
in case of any serious obstruction, the pin is severed, in which case 
that particular jiart of the drive is arrested. Such pins are inserted 
at the most convenient point in the feed-gear in both breaker and 
limsher cards. The pitch pin for Fig. Ii8 is situated in the circular 
plate immediately behind wheel (i, see logs. 124 and 125. 

Referring again to the card illustrated in Figs. 115 to 12 1, we 
reproduce on a larger scale a few illustrations of details. In con- 

a 



nection with the feed' cloth roller, Fig. 122 shows parts which arc 
provided for stopping this rollcT suddenly for any particular reason. 
The cloth roller shaft-wheel b runs loosely on the shaft 34, and is 
driven from the feed roller shaft 22^ by the wheel a. A prong clutch 
155 on the shaft 34 has corresponding parts 156 on the side of the 
wheel b. The clutch and shaft are provided with the usual feather 
and key-seat, by means of which the clutch may be slid on the shaft 
34 and driven by the wheel b. The two views m Fig. 122 show the 
two halves of the clutch engaged for driving and disengaged re- 
spectively, while the two views m Fig. 123 illustrate the prongs and 
recesses m the two halves of the clutch. In all the views the driving 
prongs are shown in black, whereas the driven prongs are stippled. 

As already stated, a safely arrangement is invariably ^applied 
to the feed gearing to sever the connection between the feed roller 
and a portion of the gearing in case any obstruction is accidentally 
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introduced at the feed sheet and roller. This simj)le and effective 
l^rovision is illiistrati'd in h'lij. 124, and recei\’es the technical name 
of “ pitch pin" or "slip pin." The pin 157, shown in solid black, 
passes through a plati^ or disc 158 oathe arm of the wIum'I (i, which is 
loose on the shaft 22 ^, and also thiough a corresj)on(hng j)latt' 159 
which is fixed to the shaft. 

The pin 157 sliould be of sulhcient strength only to diivt* the 
roller under normal conditions of feeding Any abnornud condition, 
such as the introduction of too much inatc'iial, or of sonu' foK'ign 
substance at the feed, should cause the pin 157 to shear aiul thus 
prevent the roller from rotating. In Fig. 124 j)art of tlie wlua'l is 



cut away in ortler to show the pm m llu* arm of the wluu'l and in the 
two plates. Fig. 125 is a front elevation of tlu' arms of tlu* wheel 
with the plate 158 behind, and the round black dot 157 shows the 
jHJsition of the pm in one of the' arms of the wheel. 

The construction of the leather-covered pn'ssing roller A‘ is 
illustrated in the four views m Fig. 12b. A hollow (<ist-iion roller 
with built-up ends forms the base of the roller as shown m the upjier 
figure. The preliminary covering of the roller is also shown in this 
figure, and consists of a layer of wool plaiding wound round as indi- 
cated, and the edges sewn as demonstrated in the lower figure. 
The second layer of wool plaiding is shown in the middle view, and 
is woujid on, as clearly indicated, in the reverse direction to the 
first. A third layer of wool plaiding, wound in the same direction as 
the first, is shown in the bottom figure, and part of each layer, with 
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phase of the question is usually judged after the above-mentioned 
changes have been tried. 

• In nearly all cards there is provision made to minimise damage 
to the machinery in case of any obstruction in the working. This 
provision is known as a “ pitch pin,” and such pins are strong enough 
to effect the necessary drive when all is working satisfactorily ; but 
in case of any serious obstruction, the pin is severed, in which case 
that particular jiart of the drive is arrested. Such pins are inserted 
at the most convenient point in the feed-gear in both breaker and 
limsher cards. The pitch pin for Fig. Ii8 is situated in the circular 
plate immediately behind wheel (i, see logs. 124 and 125. 

Referring again to the card illustrated in Figs. 115 to 12 1, we 
reproduce on a larger scale a few illustrations of details. In con- 

a 



nection with the feed' cloth roller, Fig. 122 shows parts which arc 
provided for stopping this rollcT suddenly for any particular reason. 
The cloth roller shaft-wheel b runs loosely on the shaft 34, and is 
driven from the feed roller shaft 22^ by the wheel a. A prong clutch 
155 on the shaft 34 has corresponding parts 156 on the side of the 
wheel b. The clutch and shaft are provided with the usual feather 
and key-seat, by means of which the clutch may be slid on the shaft 
34 and driven by the wheel b. The two views m Fig. 122 show the 
two halves of the clutch engaged for driving and disengaged re- 
spectively, while the two views m Fig. 123 illustrate the prongs and 
recesses m the two halves of the clutch. In all the views the driving 
prongs are shown in black, whereas the driven prongs are stippled. 

As already stated, a safely arrangement is invariably ^applied 
to the feed gearing to sever the connection between the feed roller 
and a portion of the gearing in case any obstruction is accidentally 
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Figs. 128 and 129. The sliding bracket 116 appears in all, but the 




square-threaded screw on the shaft 118 for movii^ the bracket 116 
is shown only in Fig. 129. A stationary bracket 115, fixed by means 
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of the ‘-^-shaped bracket i6o to the frame 29 of the card, carries the 
sliding bracket 116 to which is attached the fork 117, as indicated in 
Figs. 128 and 129. The sliding bracket is moved by the hand-wheel 
120, shown in all four figures, and the above-mentioned square- 
threaded screw in Fig. 129. A safety catch 161, shown detached on 
a larger scale in Fig. 127, is hinged on the sliding bracket €i6 as 
shown in the latter figure. When the card is stopped with the belt 
on the loose pulley Y^, as shown in Figs. 127 and 128, the bent end 
of the catch 161 lies over the end of the fixed bracket 115, and there- 
fore prevents the automatic movement of the belt and belt fork. 
Before the card can be started, it is necessary for the attendant 
to raise the catch 161 clear of the end of the fixed bracket 115. As 
the bracket and fork arc moved along when desired, the catch 16 1 
slides on the upper surface of the fixed bracket as indicated in 
Fig. 129. 






(HAIM'I’K XI\' 


FIVE-PAIR riNISHl-R CARD A\I) COMPARISON OF IINlsllI.K CAICDS 

For th(' produciion of (lio f'lnost rldssc's of y.uns, and foi- wIik'Ii 
the ordinary -4-pair ran! is not eonsidcK'd ade(|nal(“I\' .id.iptcd, it 
is usual to constiuct a ( ard cap.d)h' of aceoinniodatiny^ inoie pairs of 
rollers. In Fict 130 we illustrate a maeluiu' wliuh h.is bt'en siua i-ss- 
fully introdue('d into some pitc' nulls for such work. I'lie inaelime 
contains, as shown, fivt' j)airs of rolhas with (oniplete lolh'r fin'd. 
In. this illustration the jiatli of tlu' fibn' thiouydi the whole of the 
machine is demonstiati'd. Thus, two shvi'r cans 20, one' from eai h 
of the two rows, are shown with tlu' shvers passing; on to llu' fi'ed 
cloth I, from which they ai(' (arm'd Ix'tw’ehn tlu' pins of the two 
rollers, II and IF, wliK'h constitute what is known as a “ {)oi('U])ine 
feed.” As is usual with this foim of h'l'dmi;, a ft'inl stri])])('r is 
introduc('d, the reason for w'hich, it will be seen, is that tlu' fibre 
IS carru'd partially found by tlu' low'er fei'd roller JI m which the 
pins ar(' set, so that jNiit only of the fibre is removed by the ])ins of 
the cylinder T at this point, 'flu' lemamder of the hbn' is earned 
partially round by the roller H, as indicati'd, and is then removed 
from the pins of this rolhu' by tlu' jans of tlu' h'ed strip}H‘r ll-. 

Th(^ fibre thus ])ass(‘s to tin' pins of tlu' cylinder, and thence in 
succession to the action of the live pairs of rollers, l,^*, V*, ('t('., as 
already described. The removal of the canU'd fibre from the j)ins of 
the cylinder at and by the juns of the doffer on the uinU'rside of 
the latter is also clearly shown, h'rom this })omt the fibre enti rs 
the nip of the drawing roller A and the leatlu'r jiressing roller Ah 
then passes down the conductor 17, in which it is contracted as 
usual and deliVTred from the mouth to the delivery rollers X and X\ 
where the fibre is broken off in the drawing. It will be underst( 5 od, 
however, that the sliver jiasses round the horns or upright studs 2 
on the sliver plate 6 exactly as demonstrati'd in Kig. 120, and then 
to the side delivery rollers 10 and ii, also shown in the latter figure. 

223 



224 


XUTE AND JUTE SPINNING 


There are three distinct and widely applied methods Of feeding 
or conveying the slivers into the finisher card. One of these, the 
porcupine feed, has just been illustrated in Fig. 130, and is most 
suitable for feeding the cards when the load is light. In such a 
method it is evident that the pins of the two rollers could be set to 
int('rsect if desired, while the plain 1 oiler feed, shown in Fig. 131, 
otters no such choice. This arrangeimait, however, illustrates the 
large fec^d roller H which is being approved by many users. Fig. 
132 illustrates the usual “ shell fei'd ” wlu're the feed roller is covered 
with lags or staves with tlu* usual complemi'iit of pins. 

Ill connection with such a large and important subject as card 



construction, it is clear that there will be a great diversity of opinion 
as to the particular design of machine and the arrangement of the 
many parts for different types of work, and even for the same type 
of work. In order to be able to locate any or all of the main organs 
of the machines, and specially to show the particular kinds and 
sizes of gear-wheels used, we have selected a number of the most 
widely used machines, and have reproduced diagrammatic drawings 
of these in Figs. 133, 134, and 135 in a form which should facilitate 
the selection of the various sets of gearing for connecting the different 
parte necessary for the proper regulation of the speeds. 

These illustrations in Figs. 133 to 135 are supplemented by 
two tables, one fpr the half-circular finisher cards, and the other 
for the full-circular finisher cards ; these two tables give the sizes of 
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all the rollers, and the number of teeth in the wheels, so that the 
calculations for any of the macliincs illustrated may bt‘ made by 
reference to the lettei*s and numbers which are common to all, and 
to the types of calculations which have beeji fully demonstrated. 
For the sake of variety only, extremes of change j)inions ha\'e been 
inserted m many of the* diagrammatic drawings, but the full range 
of each set of changes will b<' found in tin* tablis. 

The inset in Fig. 133 illiistiates the dolfiT gi'aring in the two 



full-circular cards. The top inset in Fig 134 is the doffer gear for 
the two top cards, while the bottom inset is the doffer gi^ar for the 
two bottom cards. The inset on the left in Fig. 135 is the doffer 
gearing for the Fraser card, while that on the right is the doffer 
gearing for the Combe-Harbour card. 

The titles “ Fairbairn,” “ I^wson,” “ Combe-Harbour," refer 
to the individual firms of the combine Messrs. Fairbairn Lawson 
Combe-Harbour Limited, Leeds and Belfast. 

In the " Lawson” card illustrated in Fig. 13^ the workers are 
driven direct from the doffer by the wheel marked L, which will be 

PART I. Q 
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HALF-CIRCULAR FINISHER CARDS 


Disliii- 
gUlslllIlK 
Letter or 
Numlx r. 


H 

I 

K 

K‘ 

L 

L' 

M 

N 

() 

1 ' 

() 

K 

S 

S‘ 

T 

U 

\' 

X 

' and ' 

Z> 

(>5 


Fairbairn 

3-pair. 

Fairbairn 

4 pair. 

4 111 

4 in. 

52 

12 

80 

80 

20 to f>o 

28 

124 

120 


20 to 60 

1 20 

1 20 

loi in. 

lof in 

20 to 60 

>0 to f)0 

7') 

I 20 

) 

30 to 48 

20 to 60 

3b 


13b 

13b 

14 in 

14 in 

1 8 in. 

1 s 111 

24 

32 

14 

b\ 

28 

28 

90 

94 

Lit in 

I9i in 

49i 111 

40 i in 

9i in 

8t in 

I2i in 

10 i in 

4i in 

4 i in 

24 or 30 in 

24 or to in 

14 111 

14 in 

51 ni 3- 

12 


l^awsoii 

3-i)air. 


4 111 . 

7 '- 

i8 


c,.J in 

3^) to (>o 

i^(» 


\Ui 
if) in 
iH 111 
-24 
48 
.'8 
9f. 

isi in 
4'>4 in 
() in 
i>l in 
4i in 

24 or to in 

I f in 

72: 


Lawson 
4 pair. 


4 til. 

72 

80 

18 

n8 

18 to 28 
110 

p) to f)U 

13 ^> 


ISO 

If) in 
18 111 

24 

3 f) 

. 21 
iiS 
i<)i in 

49 i tn 
<1 in 
12 i in 
4i "1 

24 or to II 


72 


Low 

3-pair. 

IX)W 

4-pair. 

Traser 

3-pair. 

4 in. 

4 in. 

4 in 

52 

12 

1b 

96 

ion 

of) 

20 to 38 

20 to 38 

20 to 38 

130 

I 20 

I to 

2 4 

23 

24 

I to 

I to 

I|(e 

Ilf m. 

inj m 

1 1 1 in 

45 to 60 

50 to 70 

48 to ()0 

<)(> 

84 

9b 

lof) 

I I 2 

108 

34 

28 

30 

t8 

28 

33 

88 

80 

88 

1 4 in 

14 in 

14 in 

If) 111. 

16 ill 

i8 in 

24 

2 4 

24 

14 

34 

if) 

32 

32 

28 

102 

Ilf) 

104 

17I in 

loj in. 

i<4? in. 

loV ill 

19 i I'l 

49J in 

9 A m 

8J in 

()[ in 

itj 111 

loj in 

13! in. 

1 in 

3 in 

3 in 

24 or to in 

24 or 30 III 

24 or 30 in. 

14 111 

14 111 

14 in 

60 

fiO 

04 


I'ULL-CIRCUl AK FINISHLK C\KDS. 


1 )istin- 
gnisliiiiK 
Letter or 
Number 


lairbairn 

4-pair 

Kolkr 

beiHl 


A 

H 

C 

D 

E 

V 

G 

H 

J 

K 

K‘ 

1 . 

I ‘ 

M 

N 

O 

P 

Q 

R 

S 

S' 

S" 

T 

U 

V* and V 
V* and \ ' 
V* and \ ' 
X 

Y and A' 

Z» 

65 


Fairbairn 

S-pair 

Rollir 

i-ecd 


4 in 
7S 
104 

32 

104 

20 to 60 

96 

•4 X 8 in 
20 to Oo 

72 

64 


18 & 15 m 

24 

60 

28 

84 

III in. 
84 

49^ in 

8 ^ III 
I ri in. 
io| m. 

- 4 in. 

24 or 30 in 
14 in. 
22 or 23 


4 in. 

7 S 

104 

28 

96 

20 to 60 
96 
8 in. 

40 to 80 

72 

64 

06 

14 in. 

14 in. 

24 

60 

28 

84 

14 or 18 in 
84 

49 i in 

» 7' in 

9 i in. 
9i in. 
9i in 
4 in 

24 or 30 I 
14 in 
23 or 52 


bairbairn 

Combe- 

I av\son 

1 ow 

Low 

f»l).iir 

harbour 

4 -pair 

4 \ air 

4 -pair 

Roller 

4-pair 

Sliell 

Kolkr 

Shell 

leid. 

Shell 1 ced 

Feed. 

1 eid. 

Feed. 

4 in. 

4 m 

4 in 

4 in. 

4 m. 

72 

f)8 

72 

60 

60 

1 20 

K 0 

bl 

72 

72 

10 

3- 

20 to 30 

48 

48 

1 20 

1 1 2 

96 

1 16 

104 

24 to 60 

20 to 40 

20 

20 to 40 

lb to 34 

120 

90 

9b 

1 18 

156 

♦4 \ 8 in 

li in 

4 111 

4 in 

3 in 

24 to 72 

32 to 68 

36 to 64 

30 to 60 

30 to 60 

6t) 

72 

— 

72 

72 

84 

28 to 36 

50 to 100 

See S" 

64 

64 

24 

90 

90 

96 

88 

88 

20 in 

16 in 

if) in 

16 in. 

16 in 

15 III 

20 & 18 in 

24 in 

16 in. 

16 m. 

24 

24 

18 to 23 

24 

24 

60 

54 

36 

54 

54 

28 

25 


28 

28 

90 

88 

102 

. 88 

16I in. 

88 

16^ in. 

154 in 

i6i in 

i6i in. 


80 

50 to 58 

80 

80 

61 1 in 

49I m 

49J in 

49i in. 

49i in. 

7| in 

81 in. 

9 in 

9J in. 

9 A III 

9 A in 

i2l in 

iii in. 

Ill in 

iii in. 

9I m 

11 in 

in. 

iii in 

ii| in. 

9I in 

4 in 

4 in 

4I in. 

4i id 

4i in- 

1. 30 or 36 in. 

24 or 30 in. 

24 in. 

24 or 30 in. 

24 or 30 in, 

14 in 

14 in 

12 in. 

^4 in. 

14 m. 

22 or 23 

66 

72 

48 

1 


• Whpn the feed roller is increased to 8 in. aiaineier, inc gear noui 
whichever is used in these fine cards— is 24 and 49. in order to give the correct surface speed. 
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the change wheel ; the equivalent of K is represented by the wheel 
marked S on the other side of the doffer. Thus — 

P 1 ^ L 

(133) Revs, of A X — X ^ revs, of worker. 

Where the diameter of the doffer in incrt'ased- and this is done in 
some cards — the number of teeth m the wheel S is increased in the 
some ratio. 



C 1 L\PTER XV 

PINS AND PINNIND 

Thk illustrations which have been introduced in connection with 
breaker and finislier cards, and the data concerning the design of the 
cards, together with the gauging and other details, arc calculated 
to convey a reasonable imjiression of the inachini's and the functions 
which they have to perform. But th(‘ information supplied deals 
chiefly with methods and princijdes, and it is necessary to particu- 
larise when any definite typi' of work has to be accomplished. 

The class of work which one expects to be delivered from the 
cards, and wliich will be delivered, depends partly upon the condition 
of the maiiiine, partly upon the relative speeds of the various rollers, 
and partly — and perhaps mostly- upon the condition of the ])ins 
in .the clothing of the various rollers. 

When one considers the nature and amount of work which has 
to be performed by th(' pins as a whoh^, and particularly by the pins 
of the cylinder, one is not surprised to find that a considerable 
amount of wear and tear takes place, and that the constant friction 
between the fibres and the pins is exceptionally severe on the pins 
of the cylinder of the breaker card, and in a lesser degree on the 
corresponding pins of the finisher card. 

The particular way in which the pins are worn by constant work, 
and the positions of the worn parts, are emphasised in Fig. 136. This 
is a photo-micrograph of a number of pins which have been removed 
from the staves of cylinders in breaker and finisher cards. Pins 
Nos. I and 5 are from the latter, while Nos. 2, 3, 4, and 6 are from 
the former. 

It will be observed that the very sharp points with which new 
pins are provided have been completely worn off the pins reproduced 
in the illustration, and that a second point of a kind has been formed 
on each pin ; also that there has been a considerable amount of wear 
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on the fiont and sides of the jdns. In Nos. 4 and 6 there are three 
grooves. 

So long as the pins remain e\en as illustrated they will continue 
to split u}) the strieks and to coinh them, but it will be evident that 
the manner in which these o])(Tations ait* performt'd by w'orn j)ins 
will be different from that W’hich will obtain when tin* pms are in a 
perfect condition and jxissess tin* correct tajx'r fiom tin* root to tht! 
point. Tlu' smooth jdns can force their w.iy through tlu* stricks, 
but the grooves which a])})ear m the j)ins after a ptaiod of use, and 
as e.xeinplihed in Fig. i ](), havt* a tendency to hold foi a liiiu' short 
lengths of fine fibre; these fibres collect, and when remo\ed at some 



12 3 4 5 e 

Fig. 136 

moment in the cych* df operations, are dejiosited in small bunclu'S 
termed “ neps.’’ The jiresence of these ne|)s imparts an unsightly 
appearance to the yarn, introduces trouble in subseijuent processes, 
particularly in the weaving of V(Ty heavy cloth, and results in an 
inferior finished product ; while the fault thus produced by the 
accumulation of small fibres, first in the groovis in tin* jiins and 
ultimately as neps in the yarn, is obviously due to delay m reclothing 
the card. 

A periodic renewal of the pins is essential m order to produce 
satisfactory work, and the time which is allowed to lajise between 
successive renewals wall depend not only upon the class of material 
which is being carded, but also upon the class of f>ins with which the 
staves are filled. 
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The practice observed in most of the mills is to fix a regular period 
between successive renewals, the time thus fixed having been decided 
upon as a result of observations and experience in general. When 
the life of a pin, so far as its effective use is concerned, has beiai found, 
arrangements are made to establish fixed periods for a systematic 
renewal of the ]:)ins. And since th(‘ particular requirements of tlu‘ 
different mills may call for rather different methods, it would be 
unwise to state any di'fmite lime for the renewal of pins on any 
individual card or systt'in of cards. It is well known, however,’ that 
it has been found necessary in some cases to change tlu* cover of 
th(' cylinder of th(' breaker card entirely, or to renew all the pins 
every six months. • 

If, h()W('V('r, after six months’ work the pins are woin as shown in 
Fig. 136, it will be obvious that practically all the pins will be 111 the 
very worst condition with regard to th<‘ production of a satisfactory 
sliver, and that this gradual deterioration of tlu' pins, which decri'ases 
the efficiency of the combing action, will date from th(‘ time when 
the first grooves commenced to lx* madi^ in the previously perfe'ct 
pins. Heiu'e, instead of renewing all the pins at one time, it ajipi'ars 
to be a much more satisfactory mc'thod, in regard to this Ivjie 'of 
clothing, to complete' the reiu'wal 111 stage's, such stages being siiared 
ajiart te) suit the leical ceinditions. Thus, one quarter e)f the pins 
might be renewe'd every six weeks, or half the' pins e'very three 
months, winle the best work woulel ])robably result where the ceim- 
])lete renewal w'as deine in the maximum number of stages.; Any 
methexl of inte'rmittent partial clotliing as suggesteel w'oulet enables 
a certain projieirtion of the ceivering to be m e|uite good conehtion 
during jiractically all the time that the card was in work. 

, The pins in the linisher carets wall reepiire a se>mewhat mexlifie’.d 
system of re-newal ; but, in general, thC; pins arc subject to the same 
kind of wear, anel must be atteneled to regularly tei keep up the 
quality of the slivers. The pins in the workers, strippers, and doffer 
must also receive attention, so that all the parts may, as far as 
possible, maintain a high standard of efficiency in the cycle of 
operations. 

It is equally important to see that the gauging between the 
various rollers is accurate and correct, and that all the rollers are 
as clean as possible 'and running freely in their bearings. The speeds 
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of those which are driven in relation to each otlier by wheel 
will, naturally, maintain their relative values no matter what 
fluctuations thei'e may be betw’cen the main driving pulleys and 
belt. On the other hand, th(‘ strippru'^, which are dr iven, as already 
demonstrated in Figs ()(> to ()<S and loj, by an endlc'ss Ixit winch 
grips only a simdl sectK^n of some of the pullev's, air* suliject to 
vari.itions, and since there is a tendency f()i dust to colK'ct mi 
th(‘ surfaces of the belt during tlu' working of the machine, .iny 
little iiTcgularity m this th'Xible dri\'t‘, due' to thi's<‘ or otlier 
cause's, may result in a slowca- specal of the stnppc'r, with a 
conscciuent inefticn'iicy of work. 

Tilt' correct adjustment of the shrouding and the boxing will 
aid materially in the production of good woik. iiiat p.irt of tlu' 
boxing on tht' brcviker t'ard which is conceiitiit' w'lth the cyhndt'r 
(see Fig. 72), and extt'iids fioin tht* dtilfer cover to the ft'ed rtiller, 
shfiuld be htted very clost'ly tt) tin* points of tlu* [ans of the cylmder. 
In the saint* way, tht* boxing at. the front of tlu* tinisht'r lard, and 
in the same relative jiosituai .is the abovt*, must lit closely to tht* jiins 
of the cylinder, iln* strijiper box must bt* st't correctly to the tin 
cylinder m ordt'r to jirevt'nt an undue amount t)f waste*, whilt' all 
tht* bfixing shoiiltl be 111. ith* tif clean pine, lixt'd hrinly in position, 
and braced '^tiftly tt) prtwt'iit spring. 

Since all these jioints rt'tjuirt* careful atijustin(*nt and supt'reision, 
it IS desirable that tht'n* shtiultl be a respt>nsible jit'istni in this 
department tt) atteiul tt) tht'st* tlt*tails, ft)r if tht* wtirk bt* tlone c.are- 
lessly and indiscrimin.ately, the resulting shveis will be uns.itisfac- 
tory. Moreover, tin* t.irding department will vnitl the best results 
when carefj.1l and genen)iis treatment is jiractised, and when eatli 
one eng.agcd in it is math* ctnisc it)us of his or h(*r own imjioi t.int e as a 
unit in the prt)ductit)n t)f a jit'ifect yarn. 

There is anolher phase of the subjt'ct which affects btith the 
production and the charactcT of the work, and that is the ])t)sition 
of the j)ms themselves in the staves. The best results are likt'ly to 
be obtained when the pins are arrangc-d in the staves, or “ groujied," 
as it is technically called, to give the maximum .iinount of cutting 
according to the niimlier of pins in tht* stave or the number per 
square inch. They should be arranged so that they will act on as 
much of the fibre as is possible with regard to* the width. Even 
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when a minimum number of pins is used per stave — and there are 
great differences in the numbers used, — they may be arranged in 
groups which will cover effectively as much of the surface in carding 
as is considered desirable or advantageous for the character of the 
work. 

Fig. 137 has been drawn diagrammatically to illustrate a few 
different methods of grouping. All the pins are shown the same 
thickness and equal proportionately to the thickest pins usgd. 
The actual wire-gauge numbers will be stated in the specifications 
of card clothing. 
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Fig. 137. 


At A the grouping is in threes, as indicated by the three short 
solid lines at the left-hand bottom corner ; two units of the grouping 
appear in the vertical direction and five units in the horizontal 
direction. The same number of units in the horizontal direction 
is shown in each diagram. The dots at A represent the positions 
of the pins for the cylinder of a breaker card, and the dotted lines 
indicate that the pitch of the pins is I in. by | in. The pins are 
medium thickness. 

At B the grouping is in fours, and is again for the cylinder of a 
breaker card. There is one unit of the grouping in the vertical 
direction, while pitch of the pins is | in. vertical and ],■} in. 
horizontal, and the pins are thick ones. 
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At C the grouping is in fives ; the pins are thick and for a worker. 
There is one unit of the grouping in the vertical direction, and the 
pitch of the pins is .J in by } in. 

At D the grouping is in fives ; the jiins are small, and tin' arrange- 
ment is for the cylinder of a finisher card. 'flu'K' are two units of 
the grouping in. the \’ertical direction, and tlu' ])it(h of the ])ins is 
I in. by J in. 

At E the grou])ing is in si.xc's; the' pins are thin, and the scheme 
is for the cylinder of a linisher card. Theie is one unit of tin' group- 
ing in the vertical direction, <ind the piti h of tlii' pins is ^ m. by I in. 

At E the grouping is m se\ ens ; the pins au' nn'dium, and ai ranged 
for the cylinder of a bn^aker c.ird. Tlu'ie is one unit of the grouping 
in the vertical direction, and the pitch of tin' ])ins is 5 in. l)y in. 

The above are simply a h'W selections to indicate the onh-rs of 
grouping. A gix'at variety of card clothing is used for practically 
the same class of work. 

It must also be lemeinbered that although many spinners may 
be making yarns of the same si/e or (ount, the class of li])re which is 
being employed for such a count may vary consuh'rably 111 tin' differ- 
ent mills, and this 111 itself is a factor in tin* choK'e, not only of the 
clothing, but also of many other considerations 

; In dealing with card clothing it is obvious that, in view of all 
these variations, one is handicapped to a certain ('.xtent in legard to 
pinning alone, for it is only sah' to assess tin* true value of one 
covering in comparison with anotluT covi'ring when all the other 
factors are appro.ximately constant It is therefore wise to ri'mem- 
ber that there are three points of action in carding whic h are change- 
able or variable — spei'd, gauging, and ])mning,— and tliat if a definite 
type of clothing be made for all cards in work for slivi'is to be spun 
into the same count of yarn, theie would still remain two points at 
which suitable changes could be made to meet all individual opinions 
regarding the necessary conditions for the production of high-class 
carded fibres.' 

The diagrams in Eig. 137 indicate that the pitch of the pins may 
be as wide as I in. or as little as ] in., dc'jiendmg ujion the kind of 
card roller in the card. When the pitch is f in. by J in., there will 
be — 
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while in other c^ses there will be — 
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Th(‘ stav('s for the cylinclers of l^reaker cards are commonly 
arranged with pins tlie pitch of which varies from J by J to by I 
these, according to tlie above table, represent from ry to 3’i6 pins 
per sq. in. of surface. 

The arc'a of the cylindiT cover for an oidmary 4 ft.-by-() ft. 
cylinder, measuring 4()[ in. over tlu' wooden staves, and reckoning 
the full width of 6 ft , will be — 

(135) 40*25 X 3 'i 4 i() X 72111. ^-^11,140 sq. in. 

Hence the total number of jnns in the cylinder will be — 

Number of square inches X pins per scpiare inch -- total number 
of pins. 

Therefore if the pitch b(' J by ij, as in the coarsest mentioned in 
the above tabh', there will be — 

(136) 11,140 X 1*77 10,71s pins; 

while with the other extreme of pitch, result will be 

(137) 11,140 X 3-16 -- 3.5.202 pins. 

Thus the effect of the carding due to the pins alone with the pitch 
of 1*6 iV compared with the pitch of 2 by 2 would be nearly two 
to one, provided, of course, that the grouping in the two cases was 
the same. 

With 'a cylindl-r speed of 180 revs, per min. the number of 
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contacts between the fibres and the jiins in one^hon/ontal line 
would be-- 

J by i pitch. 10, 70S \ l.So 

i‘i M o oSi) 6, 130, ^r>() 

— results which appear incredible in connection with ('omparatively 
coarse pins and f^roupnif^G and which show an iiu lease in ('ardin|< 
in the finer clothing ovei the coarser clothing whii'h is hardly 
reah sable. 

The subject of carding is an important and (\\t(‘!isi\ (' oiug and 
since exjierts differ greatly in n'g.ird to the best means to bi' adopti'd 
for production consistent with good woi kmanshij), it is well-nigh 
impossible to hx upon an unassailable' basi-^ with ri'gaul to the 
system of pinning; at the' same time much may be g.uiu'd by a 
r(^'asonablc exjiosition of the methods in vogue and by siigge-stions 
olfp'anous kinds. 

We ('liter upon the subject with a full knowh'dge' of many of 
the (hlViculties which are in the way of a detmite* settlenu'iit of .1 much 
dispute'd subject, and are well aw^are tliat W(‘ .ire inviting (Miticisin 
from various sources; iK'vertheless, the' dis('ussion of tlu' subj('ct 
is bound to bring about more (h'tinitc' idi'.is about pinning, and will, 
W'e hope, h'ad to a helpful solution of a jiroblem vvhu'h has jierjih'xed 
many of those wlgo havi' not had the oj)j)ortiiiiity of ti'sting what 
ajijieaied to be plausibk* tlu'ones. , 

From the beginning of the last century, when the lat(' Air William 
Brown commenced his exjieiimi'nts on the raiding of tow, iij) to the 
jirescnt time, it might be said that, with few i‘xce])tions, ('ard cover- 
ings vary not so much from the ideas of those in charge as to 
prec'edent. 

When a carder is in difficulties, or w'hen hi' wishes for .any ri'ason 
to make some change watli the object of imjiroving his outjiut, it is a 
common practice to discuss with oth(*r members of th(‘ tradi' the 
various points in the process. And if he is successful with his object, 
and tabulates the information which he has gleaned, with tlu' full 
knowledge that each carder ajijx'ars to have his machines working 
efificicntly as far as can be seen, and that tlu'refore the jxnning, 
Speeds, and gauging are aj:)parently correct, he will in most cases 
come to the conclusion that it is unnecessary to make any radical 
change, because one or other of the points discussed will probably 
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be similar to ifis own. And one can scarcely blame him for being 
reluctant to make a great change, because there is always the chance 
of the new conditions being worse than the old. Of course, such a 
procedure may not point much in the direction of development 
to an inquiring mind, but it possesses the element of safety for a 
time, and hence the fact remains that the conditions regarding the 
work vary very little in most places over considerable periods. The 
machine makers can always recommend a satisfactory covering 
for ordinary work, but it is natural to assume that they themselves 
arc guided by the ex])('rience and advice of their clients, and thus 
when any particular arrangement gives satisfactory results, the 
matter may end there for the time. 

A statement of jiart of what has already been done in rc'gard to 
pinning may help to show that some of the above statements may 
be relied upon. A long association with the jute trade, and a list 
of accumulated facts, would enable one to make comparisons of 
the existing systems, and in doing so some very curious results 
would be disclosed. 

For example, the pitch of the })ins in the coverings of the cylinders 
for breaker cards engaged m the making of slivers for 8 Ib. yarn 
(which may be taken as the basis of the jute-spinning industry) 
varies from 'j by J to by already shown. If these two limits 
of covering give equally good results — and the spinners evidently 
think they do, or a change would be made, — they show that either a 
wide range of covers is (luite suitable, or that the pitch of the pins 
is not of great importance provided that certain other adjustments 
are made that would correct any defects of the covering so far as 
the pitch of the pins is concerned. In addition to these diverse 
spacings for use in connection with slivers for 8 lb. yarn, it is well 
known that slivers for many other counts of yarn, and differing 
widely, may also be carded on these machines with apparently 
satisfactory results. This also indicates that other conditions may 
influence the actual result. 

If all these statements of facts and the deductions made are 
admissible, the inertia with regard to pinning is explained to some 
extent. Notwithstanding this platform of safety, we enter into the 
discussion with the hope of providing the nucleus of a possible base 
for card covering"' or clothing. 
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At the outset there will be a few objections which niij^^ht be ^el•i- 
ously urged against the a(lu])tion of any standard system of jMiining. 
The first may be that the usefulness of a macfiine is measured in 
some degree by the range of articles which can be jiroduced by it 
without any costly and lengthy alterations. But this objeedion is 
at once met by the fact that all kinds of pinning seem to give good 
results. And even if the different kinds of pinning do a|)j)ear to give 
resylts, it does not follow that the subject is unworthy of further 
inquiry, or that the last word has been said legarding the possibilities 
of research on the subject. 

Another objection may be the fact that the jute fibre varies in 
different seasons. This, however, })rovid{'S oik' of the best arguimaits 
in favour of standardisation of the jiinnings : hist, because there 
must be rejxditions of the variation over sii('ceeding |)eriods of time ; 
and second, because if a suitable standard were found and adojited 
It would be possible to eliminate one* of the presc'ut factors which 
have to be considered and altered when tlie nature' and (piality of 
the fibres change. It will hv evident that if a satisfactory standard 
equipment of the slave's or clothing could be e'stabhslu'el, the sjieeels 
and gauging alone would recjuire atte'iition, anel (onse'ejuently tluj 
carding might be me)re pe'rfect and meire easily unelerstood or 
successfully conducted, 

in our explanation of the necessary re‘(juire'me*nts fe)r the' opera- 
tion of carding we mentioned the desirability of se'curing unifeirmity 
in the length and diameter of the fibres which are consieh're'd meist 
suitable for use in the production eif an ajipreiximate'ly jierfect thread. 

To fulfil these requirements as completely as jieissible it is not 
unreasonable to assume that, feir a definite count or number of yarn 
made from a particular quality of fibre, some standard dimensions 
of that fibre would result m a yarn which would be superior to that 
of any other yarn made under different conditions And if this 
assumjition is correct, we venture to say that a particular scheme of 
card clothing or covering would be correct, and that any other 
dimensions of clothing for the same working conditions would be 
wrong, or at least not so satisfactory. 

Although it has already been shown that experience proves the 
possibility, of achieving approximately equal results from widely 
different conditions, we would suggest that a fan* basis of proper- 
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tioning the pins in the staves of the clothing of a card would be the 
count or number of the yarn — or a limited range of counts —for a 
definite quality of material. 

. If the foregoing explanations are conceded, it follows that the 
dimensions of the fibres should be proportional to the threads they 
constitute, do attain these conditions jierfectly, it would la' 
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essential that the fibres or filaments which enter into the composition 
of a certain yarn should be of uniform length and uniform diameter, 
so that if a number of transverse sections were made from different 
parts of the thread there would be exhibited the same number of 
fibres in each. Any irregularity in this particular, or any variation 
in the length and thickness ot the fibres, would affect the thickness 
as well as the strength of the yarn. The perfect conditions thus 
explained are in ^ practice unreahsable, but the nearer the actual 
conditions approach this ideal state the more perfect will the yarn 
be in every particular. 
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As a natural consoqiicncn, the cuttint^ and ('onibin^; of tlic lavv 
material for the prodiu tion of '^livers foi thin \’ains should la' 
conducted by a lart^e number of pins arranj^ed to j^ive an ('\tensivt' 
scheme of sphttinj^ or separation , while, on th(‘ otlu'r hand, thi' 
material for the sh\'ers for heavy yarns will be iUikU' sa(isfa( toi ily 
by a much fewc'r number of pins in tlu' clothmy 

riiese arguments si'em to contradict ceit.un modi'rn e\j)c'rience, 
an(^ get right in the way of a d('\’elopnu‘nt whu h is now t.d<ing jilai'i' 
in th(' production of sh\’ers for s.u'king weft , tins ajipaient ('outra- 
diction liolds good only under C(‘rtain conditions which sliall be 
discussed wlu'ii reference is made' to tlu‘ nhiking of this tvjii' of 
yarn. 

Since theri* is such a di\'('rsity of pinning, the various ariange- 
ments of the pins m tlie rollers ot bleaker and linislu'r c.irds should 
claim jxirticular atti'ution We theu'fore introduce, first, a table 
which embraces pr.K'tu allv all tlu‘ difterent jiitches with tlu* corre- 
sponding numbers of j)ms p('r inch, and, hder, dilferi'nt lists embody- 
ing the pitches in all the rollers of s('\(‘r<d s( hemes of ('ard clothing 
which havt' conu' under the notu'e of the aiithois. 

The number of pins per sipiare inch can be taken from the above 
table for any of the jutclu's which are eiu los('d in the undermentioned 
particulars of car3 cova'rings, and a conqiarison between these 
existing types will elicit the usual nu'thods of dealing with the 
clothing of breaker and tinislu'r cards, and should also provide* much 
to interest those engaged in the trade 
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iV, - I’/v 

h X ^ 


S x iV 

6 

|x 1 

Ip X ; 

l'.y I'.i 

ix ^ 

i'y 8 

- - 

7 ' 

^ X p/y 

l’<T X y',T 

iT X ^ 

> X 

1 X 

— . 

8 1 

f 'iV X j'-yy ; 

i V.tX i , 

iS ^ i 

X I'.r 

1 .T X 1 ,y 

— 

9 i 

1 X iV 

! } ^ J ! 

\y i 

Ax k 

OX 1 

— 

10 

|X i 

I’fl X jX ' 

ix i 

X i 

i X y'-V 

-- 

II 

^x^i 

1 Iff X ^ 1 

iy h 

iV X 

,i x 

— 

12 

i iS X y‘(y 

1 i X 

1 I’fl I'r, 


iV. X j'rt 

— 

13 

1 8X1', 

! 1 X i^jy 


X 

ft ft 

1 (T X I n: 
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In giving the pitch of the* pins in the table the first number 
refers to the pitch round the circumference, and the second number 
to the pitch in the length of the roller. 

The following tables should be considered m conjunction with 
the last two tables of pitches and number of pins per inch on 
p. 238 and 239. 


PITCH OF PINS IN 3-PAIU FINISHER CARDS. 


No 

Cylinder 

Feed. 

l^t 

Worker. 

I'u.l and 
iul 

Wotkers 

1st 

Stripper 

2 nd anil 
.'Ird 

Strippers 

l-^t 

Do.icr. 

‘Jnd 

Duller. 

14 


7 V " 

1 tT 1 rt 

4x i 

j'.T X ,'n 

4 I'n 

X 

ix t 



15 

ix J, 

t'r. X |',i 

At X j'ii 

1 1 

kxv. 

i'll X 

^ X ^ 

ilx i 

I() 

4 X j','[ 

I'l’. X 1 

C^X •’ 

i ^ i 

4 X 

i'll X 

i X 

i^'r, X u] 

17 

i‘n X i',’ 

i^x i 

i X 1 

I'V. IjT 

1'.'. < i^T 

1 V a 

_ft X J 

l^T < i 

ix i 

18 

X 

4x J 

I'.T X 

f'.T I'.l 

I'a X ,‘.i 

I'.T X i',T 

V.T X 1^, 

— 

I<) 

^ X 

\'jl X i^ii: 

j X i 

i < 1 

3x ‘i 

f< 1 

r< 1 

— 

20 

4x 4 

I'tT X iV, 


] ^ i 

4 I'a 

8 X i 

fx J 
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1st <ind 

3id and 

i 1st an 1 

3rd and 

1 

2nd 

Dorter. 

No 

Cylinder. 

Feed 

-'nd 

\\ orkeis 

itn 

Workers 

-'nd 

Strippers 

Ith 

Strippers 

Dorter. 

2 I 

ix i 

|x t 

ix g 

ix g 

ix 1 

ix i 

Ax i 

I'iT X i 

22 

4 X riy 

I'ft X 1 

*x 1 

ix i 

4 X I'iT 

I'rt X I'.T 

1 X Art 

— 

23 

I'o X I'r. 

ix 1 

ix g 

i*.’. X Ar 

Vn X ,‘rt 

ix g 

AV X f 

— 

24 

ft’, X 

ix i 

I'rt X 1 

1 X V'lT 

I'rt X i‘(1 

I'n X 

ft 'y' 6 

Tir ^ r rt 

— 

25 

I'fl X (‘,T 

rx t 

ix i 

Afl X 

I'fl X A<v 

ix I 

X i 

— 

1 

34pf^r 

2 4 per 

1 

fx i 





" 1 

in. each 

in. each 

1 ’r'l X ^5 

1 *5 N. 1 {f 

3^2 X Art 

s”2 X a'V 

— 

\\ 

way 

way 

1 




ix i 


27 

|x 1 

ix 

fx I 

Art X 

jx 

ixH 

— 

28 

jx J 

X t'lT 

gx 1 

ix i 

I'n X j'jf 

t 

i X Air 

— 

2Q 

iT X 

ix' i 

ix i 

ixA« 

4x i 

Ao X 1 

ix ij 
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PARTICULARS OF PINSMN s-PAll^ FIXISHEK 
CARD : KOLI.FR FFFD. 

Staves for Cylinder . . . 

Staves for Oiher Rollers . . 2^§in < 2^ in. 


i 

X.UHo of Rolkr. 

Oi.uiK trr 
.iiul \\ Itltll 

N\niil.cr of 

\\iiiil'<'r <'f 

Rows of Plus 

N mnlxr 
of Pins por 


of Rolloi 

I’liis iH r Row 

111 St.uc 

bq In 

Cylinder . 

4S h> 71 

77 

II 

II 4S 

Teed 

0 

71 

7 

S ,1 

Feed stripper 

7 .. 

7 ^ 

7 

8.41 

ibt and 2nd workers . , 

5 .. 

7 ‘> 

0 

12-0^ 

3rd and 4 til ,, 

■5 


10 

J pof 

3th worker . . ’ 

s 

^0 

1 1 

i()-50 

ist and 2nd strippers . J 


7 '> 

H 

10 (n) 

3rd and 4th 

,, 

i 

0 

I 2 -f ,4 

5th stripper 

.. 


It) 

I 3 o(> 

IJolter 

1 I .. 

loS 

I I 

20-10 


PARTICULARS OF PINS IX 6 PAIR 1 -TXISHFR 
CARD ROLLlvR F 1 :i:D 

Staves for Cylinder . . . . 23^ in. x 3J in. 

Staves j or OiniiK Rollers . . 2 in, x 2^111. 



1 )i.unotor 

Nuinlx r of 

Numbrr of 

Niiiiilxir 

Name of Roller 

ainl V i«IUi 

Pins |K‘r Row 

Rows of Pins 

of I’liis per 


of RolllT 

m Slave, 

in SLivc, 

S(j. In. 

Cylinder , . ’ . 

f>o l>y 71 

77 

I I 

11*^8 

Feed 


2 n in width 

28 in round 

8-<>i 

Feed strippei 

7 .. 

71 

7 

8-41 

Ibt and 2nd vvorkers . 

6 ,, 


C.iid cloth 

1 8-00 

3rd worker 

6 ,, 



2 I'OO 

4th ,, 

6 ,, 

Hi 

9 

12-64 

5th and 6th workers . 

6 ,, 

89 

10 

13-06 

Ibt and 2nd strippers . 

6 

79 

8 

10-69 

3rd and 4 th ,, 

9 ,, 

Hi 

9 

12-64 

5th and 6th ,, 

9 

89 

TO 

i3-o() 

ist doffer . 

1 14 .. 


Card cloth 

25 ' 5 t> 

2nd . 

1 14 



4r)-oo 


The above tables of card clothing are typical of the covering 
supplied for breaker and finisher cards made by various machine 
makers, and should therefore be a guide as to what in practice is 
considered to be most suitable. They also provide an extensive 
variety which may be made the foundation of research in regard to 
the adoption of some standard covering for each particular type of 
card in general, and from which the essential or desirable modifica- 

PART I. 
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tions can be adopted in respect of certain ranges of yarn counts. 
Such a standard covering would also serve as a guide by means of 
which a satisfactory change in speed or in gauging could be intelli- 
gently made on any set of cards, or on an\^ individual card, to achieve 
the most beneficial results in any special kind of work. 

Up to the present there has beiai little variation in the dimensions 
of the pins, and the particufars in the following table represent what 


are generally found in 

jiractice 






HroakerCann 

I'lnihh 

•r C anis. 

— 


I CURth 

1 liickncss, 

] en«th 

Thu Uness 



of 1 in 

H W 0 

of I’m 

n w (, 

Cylinder 


I in 

No 12 

i 

; in 

No 14 

Feed . 


U >11. 

1.2 

— 

No 13 to 15 

Workers 


H 111. 


it to it in 

,, i'^ori 4 

Strippers 


1 111. 

13 

i 111 

15 M 

Dollars 


I in 

No 14 or 15 

I in 

,, lO ,, 17 


Although the counts of jute yarns range from, say, 3 lb. per 
spindle to 450 or 500 lb. i)er spindle, it may be said that in general 
all counts above 48 lb. j)cr spindle arc delivered in what may be 
called rove, and since these heavy yarns are invariably made from 
other grades of material, they do not come ’within the present 
discussion. 

Hitherto it has been unusual to discuss the making of sacking 
weft along with the ordinary or smaller yarns, but one can hardly 
neglect these comparatu'cly heavy yarns to-day owing to the 
recent develojmient in connection with the carding of fibre for use 
in the sj)inning of this type of yarn ; consecjuently we have included 
the whole range in the above tables. 

If one or more standards of card clothing were adopted consistent 
with one or more ranges of yarn counts, the alteration of the speed 
of the workers, or a change in the gauging between the workers and 
the cylinder, could be effected instead of changing the covenng when 
a distinct change in the degree of cutting is contemplated. 

Some of the particulars in the tables may in certain cases be 
considered out of date or antiquated by those who have been clothing 
their cards according to modern specifications ; but, curiously 
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enough, it may be stated that one of the latest covers for a card 
engaged m producing shv(‘rs h^r ordinary lu'ssian yarns is one of 
those given in the tables, and of the with' or s])arsely }atched lyin'. 

' An ('.xamination of tlu' specifications in regard to breaker cards 
will show the following • — 


3 cylinders 

3 

i 

by 

] ])itch 

1-77 pins per sq in 

in each, or .4*31 j'lins 

I 

1.', 


d »• 

2 1 1 



r> 


5 

H ft 



I 

1 





I * ,, 



Id tt 

^ i<> 

CO' M 

I 

'i 






i 


'i 


M 1 ,, 

I 

' .» 



S’22 

,, 

13 



I'l, .. 

() ,, 

.. •> <*<) ). 

yyoi) 


{iV)) and -- 3 pins per s(|. in. over all. 

1 3 cylinders 

The specilication No. 4 in the brc'aker card list is used extensively 
for making slivers to lx* (niins'rti'd into yarns tlie ('oimts of which 
vary from 7 lb. i)er spmdh' to 20 lb j^er spindh' ; while the specifica- 
tion marked No. i is commonly adopted when yarns from 20 lb. 
per spindle to 48 lb. ])er spindle are wanted. It will thus b(' seen 
that, neglecting the minimum amount of hbre which is us('d for the 
finer classes of yarn, s,iy, up to and including (> lb. ])(*r spindle, 
two distinct specifications an* capable of satisfying tlu* needs for 
the full range of yarns uj) to and including 48 lb. pi'r spindle. 
Nevertheless, many manag('rs wcnild ])robably consider it incorrect 
to assume that the Ix'st n'sults are obtained by covering within 
these limited rangi's. 

Since it appears nec i'ssary that the combing and sjihtling of 
the fibres should be more thorough when light or line yarns an^ to be 
prepared than when the slivi'rs arc for the heavier yarns from the 
same material, it follows that the number of pins j)er s(]uare inch 
should dimmish in some porportion as the sectional arc'a or thick- 
ness of the yarn under consideration mcreas<'s. .,i\nd since this 
sectional area of the yarn is circular, the number of pins in use should 
be inversely proportional to the sectional area, and consequently to 
the square root of the count of yarn. 

If we take the first eleven cylinders in tin? last table— leaving 
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out those which are clothed for yarns under 7 lb. per spindle — we 
get 2775 pins, or an average of — 

= "'52 P'"* P‘='' 


Then, taking the square roots of the two extreme counts, we have — 

V 7 lb. = 2’64 
V4S lb. ^ 6*93 

and 

(141) • -2— - = 478 average. 

The average number of pins per square inch taken over the 
above-mentioned it cylinders is 2*52 ; therefore, using the average 
number as a base, it follows that a constant number may be obtained 
as follows ; — 

(142) Pins per square inch X V count 

= constant number ; 


or 

/ , Constant number . . , 

(143) ; ■ ~ pins per square inch. 

V C.ount 

Therefore, according to the first of these two equations, we have — • 


(144) 2*52 X 478 = 12*0456; or, say, 12 for a constant. 


With regard to the last two cylinders in the latter table, we 
have — 

5*22 4 - 6*09 


(145) 

and, since 

(146) 

it follows that 


: 5*65 pins per sq. in., 


Constant number 
Pins per square inch 


V count, 


(147) 


12 


— 2*12, the square root of the count. 
2*12^ = approximately 4I lb. per spindle. 


It would, of course, be impracticable to change the number of 
pins for every change of count ; but if the theory holds good, it 
would appear that when a firm is employed largely on one specified 
count, it would be itdvantagcous to use this count in the formula, 
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and to adopt the resulting number of pins per square inch tor the 
clothing of the cylinder. 

The card clothing on the workers does not show the same varia- 
tion as is found on the clothing for the cylinders, but at the same 
time constant numbers could be found for the^^e by a similar nu'thod 
to that described above. Thus a cou'^tant number of 20 to 24 
might be ado})ted for the workers, in winch case W(‘ should have - 


(148) 


478 


4' 18 ])ins per s(p in. 


which is a little finer than the pitch n'presentc'd by 
(149) pins per sq. in. ; 


2 4‘00 

41^ 


and 


or a pitch of about jV X ,V. 

Since the pins in the stripjiers and in the doffers do not take a 
great part in the actual combing and splitting of the fibres, it follows 
that there is not such a wide range of pitches in these rollers as in 
the cylinder and the workers; sufficient pins are inserted to remove 
effectively the sheet of fibres at the various points. 



CHAPTER XVT 

WASH-: AND BV-PRODUCTs; SACKING AND GIBER HEAVY WEFT^ 

All the foregoing exphuiations, ilhistnjtions, and details Apj,)ly 
ex(iusively to jute fibre which is treated for tlie exprc'ss purpose 
of jirepariiig the inati'iial for tlu' ordinary types of shvc'r such as 
are spun ultiinatc‘ly - aft<'r having been treated in tlu‘ drawing and 
roving fiMines — into warp and wadt winch einbnice all the light or 
low counts up to ap])roxiniat(iy what is known as 20 lb. ]hm spindle. 
It might just be stated Iktc that this teiin, “ lb. pt'r spindk\” has 
the following signilicanec : — 

One spindle -- 4S cuts — 14400 yds. 

(iso) of yards iier pound: 

^ ^ ' Jute count j 1 i 

hence the jute count is reckoned by the weight in pounds of 
14,400 yds. 

In addition to the above ordinal y yarns, there is a large cpiantity 
of yarn made from the by-products, as it were, of the jute, and also 
from the waste made in the foregoing and in subse(iuent processes. 
In short, these by-products embrace rejections, cuttings, rope or 
bale binders, and various kinds of waste, and the wiiolc is judiciously 
mixed, more or less intimately, for the preparing and spinning of 
comparatively heavy weft yarns, to be used in the manufacture of 
sackings, carpets, and other fabrics of a heavy type. 

Since there are so many kinds and qualities of jute fibre utilised 
in the different classes of yarn, as well as so many different counts of 
yarn, it is impossible to give exact figures concerning the quantity 
of waste which is’made during the operation of carding. fXhe actual 
or average waste made when dealing wdth some specific kind of 
material^ could be easil}^ ascertained by periodic observations, but 
in any experiment dr trial of this nature, the time of the year and 
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the genenil climatic coiKhtions^miist bo taken into acconntjin order 
to determine the percentage of evaporation of tlu' batching moisture, 
as well as to ascertain the actual (piantity of libious matter which 
leaves the bulk as the latter is passing through the various stages 
of the jiroccss. 

(One of the reasons for ascei taming tlie anuiunt of e\Mporatioii 
of th(' bat(dung moisture is to eirdile one' to inaki' the necessary 
:iJlo\vance for this loss by adding tlu* conect amount to the noimal 
weight of the dollop bundle, so lliat llu* sh\('r dehveit'il <»t the front 
of the breaker card will be the correct weight for tht' lii usher card^ 
This allovvanct* is oftiai (U'('id(‘d ujion as a result of past ('xperience; 
but, on th(' otlu'r hand, tin- allowanci' may be made bv judgment as 
to what tlu^ \\astt‘ would bt* when i omjiau'il with what is being made 
at the time by the treatment of tlu* jiartuulai class of jub' in work. 
It often hajijK'iis that luoii' of the loss is due to this evaporation 
than to the ai tu.d loss caused by the dch.iclimeiit of jutc' libri‘s from 
those which p<iss into the' sliva r. 

A moderab'ly s<if(' esiimatc' for the abo\’e loss due' to cwapoiaticm 
is from g to 15 pc'i' cent of tlu' noimal wcaght in addition to this,, 
how'cver, it may be' lu'cc'ssary to mcrc'asc* this percentage' ow'ing to 
what IS tc'i'ined the “ lead ” which is given in some of the subse(|uent 
machines, such lead being allowed for tlu' obji'ct of enabling tho 
slivers to move frec'ly on the sliver j^lates of these' machine's. It 
need hardly be said that the' conditieni of the working parts of the 
machines, as well as the class of machine, will affe'ct the result , and 
especially will this be* the case^ where the slivers break more often 
than they should do enving to any difliculties which are in the way 
of the operatives. 

i^\s a result of a considerable number of observations of the actual 
weight of fibrous waste from the carding machines alone, ovhr stated 
periods, and for the same length of time, it was found that the 
quantity varied from 2 to 18 Ib.j 

It has been stated that different classes of batching oils will 
influence very appreciably the amount of waste. While this may 
be true to a certain extent, it is advisable for each manager to make 
definite trials, and thus enable him to draw conclusive opinions. 
Many of the statements made by dealers in regard to this phase 
may be advantageous in certain directions, but ;he result of personal 
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experience is a much more satisfactory guide than any number of 
trade advertisements. 

With respect to fibrous and other concrete waste, it will be under- 
stood that one kind or other is being contracted during the complete 
course of operations until the yarns arc made up ready for dispatch, 
or for the manufacturer, and, of course, m the winding, dressing, 
and weaving departments. The waste caused in the various opL-ra- 
tions will be considered at the different places. In the meantime 
we mention them as a whole', because it is in the carding department 
where waste from all sources receives the initial treatment. 

Amongst the by-products which have been mentioned as being 
used for sacking yarns are rejections; these are really fibres, or 
fibrous materials, which have been separated from the better-class 
fibres, and are used for the first time in company with waste and the 
like. The introduction of rejections and ropes he]j)S to add strength 
to the cuttings and waste, but it will be clear that such a diversity 
of material as is included in the term by-products ” should receive 
some form of treatment which differs in the earlu'r stages from that 
already described in connection with ordinary st ricks of jute. 

Much of the waste fibre will be exceedingly short, and hence the 
conditions which were suggested as suitable for ordinary yarns in 
regard to length and proportionate diameters must, or should, be 
modified with reference to the spinning of the above heavy yarns. 
The remarks in regard to length and proportionate diameters apply 
where the fibre is of reasonable length, but they cannot be considered 
correct for waste fibres, because the latter are in general very short 
and small fibres which have left the bulk in the various processes 
through which the material passes in its conversion from fibre to 
cloth or from fibre to yarn. 

In order to approach that stage of ratio between length and 
diameter for the purpose of making a uniformly level thread of the 
greatest strength obtainable with regard to the material at 'our 
disposal, it will be necessary first to adopt^aiTj^xti^nded^pTO ces^ o^ 
carding, and then, in order to secure a strong thread, it will be essen- 
tial to give more turns per inch (technically termed “ twist”) to 
the yarn in proportion to its size or count than what is considered 
sufficient or recommended for yarns which are made from the better 
grades of fibre. » 
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It may be noted here tliat althoui^h the twist, or the number 
)f turns per incli, on any given yarn for a sjierihed piirj^ose may be 
:orrect, say for a standard quality <>f material, it will probably be 
lecessary to alter the twist foi the same count of yarn if tlu^ ipiality 
:>f the material is rhang(‘d These leinarks anticipat(‘ further 
operations, but it is desirable that some ex])lanation should be 
'orthcoming at this stage 

.The strength of a yarn (Ujuaids partly upon the' quality of the 
constituent ^fibres, and partly upon th(‘ fiiction gi'iier.ited between 
ibcMTi ; if this friction is less than the tensile stress, it is (‘Vident that 
the fibres will slide on eac h otluM-, and ultiinately the yarn will gi\’e 
way. The degree' of friction, in its turn, will deperul upon tlu' rough- 
less of the fibres, and upon tin* number and kind of convolutions 
^hich each fibre makes with the leinaiiuU'r of tlu' fibres; this latter 
fact alone demonstrates the necessity for coinjiarative'ly long fibres 
for thick or heavy yarns, unless these natural (h'lnands can be' met 
by some other ('xigeiicy — , by the above-mentioned practice of 
mparting a comparatively larg(‘ amount of tw’ist to those heavy 
yearns which are made from short fibres. 

Reverting to the two essimtials, it may be stated that the first 
process — that of an extended scheme of carding - is desirable' in 
order to card the long fibious material of the mixture into lengths 
which approximate more nearly to the shortest fibres than do 
those ordinary and better lengths of jute fibre which have been 
obtained by a similar but less extended process of reduction in 
length. The second process, that of applying more twist than 
usual, is then absolutely essential if any raisonable strength is 
to be obtained. In a word, it is wise to card very finely if one 
desires to approach uniformity in fibre; and it is advisable to 
employ more cards in a system than it is usual to do in order to 
increase the degree of uniformity. It need hardly be mentioned 
that at first sight these drastic alterations in carding and spinning 
point to a great decrease in the production of yarn. 

One method which is largely practised is to pass most of the 
raw material through what is known as a “ teaser-card " or “ devil." 
The pins in this machine open out the ravelled fibrous material, 
and reduce the larger and rougher pieces into a tow, and all is 
delivered in the latter form. 
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Fig. 138 illustrates the form of tcaser-card which it is usual 
to employ for these waste materials and by-products. The mixture 
is laid in the usual way on the travelling sheet on the left, but, after 
it has passed through the machine, it is delivered on to the floor 
instead of into a sliver can as m the breaker card. The chute or 
guide is shown clearly on the right immediately under the drawing 



Fig 138 


roller. This view of the machine made by Messrs. Douglas Fraser 
Sons, Arbroath, is introduced specially to illustrate the compact 
way of boxing-in practically all the machine. The solid slides 
were moved a short distance before the photograph was taken, in 
order to display part of the gear side of the machine. Thus the 
reader will recognise the cylinder pinion (second wheel down) and 
part of the gearing tO the two workers, as well as a small part of 
the gear to the drawing roller. A few change pinions are lying in 
a pile on the floor. 
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Iho |Killey bide of a somewhat similar machine, but with the 
ordinary type of cage-guard, appears in Fig. ijc). In this case 
tile mixture of librous material is seen clearly on thi' left, and the 
pile of ejected tow is equally prominent on th(‘ light. 

After all the mixture has beiMi comaated into a more or h'ss 
homogeneous mass, as illustrated at the (U‘h\ery end of log. i pg 
it IS removed and then fed into a second caidiiig machine, tiom 
which It Is (k'livered m the familiar form of a sli\('r, filially the 
slivcis from these cans are utilised m one or other of tiu' two methods 



Fig 130. 


already fully describi'd an<l illustrattal in connection with finisher 
cards. In some cases it is preferred to card the waste and cuttings 
on one card, and the ropes and rejirdions on another card, and then 
use the separate tows in definite proportions for the final sliver. 
This mixture would be treated with the middle card of the system 
suggested farther on. 

Attention has already been drawn to the fact that during the 
operations of carding certain amounts of impurities are removed 
from the fibrous materials at the various points, and along with 
these impurities a quantity of fibre leaves the bulk ; this mixture 
forms the usual type of carding waste. It is practically impossible 
to avoid this waste at the card itself, but the fibres which arc dis- 
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clKirgod in this way arc capable of removed from the card 

waste, and linally used m the preparation of slueis for other classes 
of yarn. 

The card waste is withdrawn from under the card at suitable 
intervals, and jdaced either in bags or in light basket caits for 
easy conveyance. ‘These receptachs are sometimes takiai into a 
special room apart from the rest of the machines becaiisi* of the 
nsl^ ot fire; the contents may then be treated at opportuni' tiiiu-s. 1 



the aid of a machine termt'd a “ dust shaker” or ” waste cleaner,” 
and such a machine is installed in every modern mill. The type 
of machine or apparatus used may be of very simple design, or of 
a more or less elaborate design, and it will be understood that 
there arc several types in use. It is only natural to expect, how- 
ever, that the machines which arc designed specially for efficiency 
and production will give the best results from every point of view. 

A perspective view of one of the latest kind of such machines 
is illustrated in Fig. 140. In general, the machines are from 8 ft. 
to 12 ft. in length, and provided with a feed-table A at one* end 
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by moans of which the waste, after having been fed on to a travel- 
ling food sheet, is conveyed to the feed rollers in much the same 
manner as in the breaker card. After the material has boon, 
treated and simultaneously conveyed gradually to the o])posite end 
of the machine — the driving-pulley end — it is discharged from the 
canopy Ik 

Fig. 14 1 is a front elevation showing the feed and delivery ends, 
and part ot the interior mechanism. The low rollers of the i'on* 



veyor are not shown in this figure, but one of them is sufficiently 
well illustrated in Fig. 140, while the other is shown in the elevation 
of the o]iposite end of the machine m F'lg. 142, as well as in the 
sectional elevation in F'ig. 143. 

The feed table A is sujipoited in the usual way (see Fig. 140), 
and the feed cloth C passes over the rollers D and E, Fdg. 141, so 
that the endless travelling feed cloth may convey the waste material 
to a pair of fluted rollers, the upper one F only being visible in Fig. 
141, but this and the lower roller G are shown in Fig. 142, and the 
ends of their shafts in Fig. 140. Fig. 142 is a different-hand machine 
from that illustrated in Figs. 140 and 141. 
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After the waste niateiial enuTi^es from the lluteil rollers F and 
O, it falls into a kind of hopptT H, and is eanght by the ]dns J 
(se(' bii^^s. 141 and 144,). d'hest' ])ins, whieh aie shown rounded 
off, but which are ^(Mierally '^li^ditly bent, are arranged spirally 
around th(‘ central ^haft or cylinder, and lixed to th(‘ eight Hat 
bars K, The dium is rotated by tlu' central or main shaft L, and 
placed in and out of action bv the fast and loose ])ullt'vs M and N 
on the sliaft L. I'he jans open out the wast(‘ material, and the 
intcTual parts eaus(‘ it to bi* < onv('V(‘d from tlu' fecal end to the' 
delivery eiiTl. During this limt' most, if not all, of the* fou'ign 
matter escapes through a grid (), lug 14';, fornu'd by a seiU'S of 
in. diameter rcnind lods plac cal ,it a distance apart to allow only 
the impurities to droj) out 

The dust thus s(‘j)arated f.dls on to a tra\elhng cloth lb the 
upper and lower widths bcang r(‘j)rrsciit('<l by solid black in lug. 14 5, 
and passing ])artially round the* rolltu' O in lug. it*-C 1 he shaft R 
of the roller O usually carries a be\ el-wheel which is suitably dri\'('n 
by wheel-gearing fiom the* mam shaft L, although in some case's a 
belt drive is employenl The geaiing is abo extended to the ujijier 
part of the machine to dii\e the f(*e*d rolk'rs, and all the parts are 
securely cased in as demeuistrate'd in lugs, 140 and i|i. 'fhe rolle*r 
at the pulley end m Fig. i |o is caj)able of being adjusted laterally 
so as to impart the necessary tc'iision to the belt. 

In some cases .1 re'e ess m the* Hoot is made* immc'diately under 
the delivery 1 oiler O* at the jnilley end to hold a bag into whic'h 
the dust dro])S, while in other cases a sc'cond conveyer is arrangi'd 
at right angles to the pri#ie convc'yc'r P so as to convc*y the* dust 
into some more convc'iiU'nt jdace, and to elise'hargc; it into bags at 
a more suitable level with regard to the* floor. 

The tlircction of motion is indicatc'd by the arrow in Fig. 142, 
while Figs. 140 and 141 show the comjdc'te and e*fficient covc'nng 
which not only prevents the* scattc'ring of the* dust in the room, but 
provides easy access to all im])e>rtant parts, d'he* cential shaft 1> 
is of substantial constiuction, and carries {he rings to which the 
above-mentioned longitudinal flat bars K are fixed, while the 
structure, which is an inij)rove>ment on the older type's, is designed 
with a \dew to cleanhiu'ss and safc'ty. 

The description of carding would not be complete without ^ome 
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reference to what is sometimes termed ''double delivery" from 
the finisher cards. This type of delivery is adopted to facilitate 
the supply of material to the first type of drawing frame — i. t\, the 
" push-bar" or the " chain" frame — and so minimise the number 
of sliver cans at the back of the machine. To effect this reduction 
of cans it is necessary to introduce " double slivers " in the cans, 
and Fig. 144 illustrates how this operation is accomplished. It 
will be noticed from the figure that the finisher cards are fed f|;,on. 
laps or balls; the laps are clearly shown in iron frames or stands 



I'Tg. 144. 


near the floor. The respective slivers irom the two finisher cards 
— part only of that on the left being visible — arc shown descending 
into the can on the extreme left, and it will be observed’ that the 
fibrous film which leaves the drawing roller enters into a full-width 
conductor. 

Objection might be taken to such a method of combining two 
slivers from two finisher cards, because of the difficulty experienced 
in getting the two machines to work in unison with regard to the 
delivery of slivers. If any irregularity obtains, different weights 
would result, and this would be more or less disastrous. Satis- 
factory results may, however, be achieved with care. 
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Larger sliver cans may be used, and since fibre-cans have be- 
come so popular, wear and tear may be reduced considerably. The 
above method of delivery, although not extensnely adopted, 
utilises space, and prevents crowding of the cans at the first drawing 
frame; it also facilitates the w'ork of the operatives- -a highly 
commendable consideration when good work is expected or desired. 



PART 1. 
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reference to what is sometimes termed ''double delivery" from 
the finisher cards. This type of delivery is adopted to facilitate 
the supply of material to the first type of drawing frame — i. t\, the 
" push-bar" or the " chain" frame — and so minimise the number 
of sliver cans at the back of the machine. To effect this reduction 
of cans it is necessary to introduce " double slivers " in the cans, 
and Fig. 144 illustrates how this operation is accomplished. It 
will be noticed from the figure that the finisher cards are fed f|;,on. 
laps or balls; the laps are clearly shown in iron frames or stands 
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near the floor. The respective slivers irom the two finisher cards 
— part only of that on the left being visible — arc shown descending 
into the can on the extreme left, and it will be observed’ that the 
fibrous film which leaves the drawing roller enters into a full-width 
conductor. 

Objection might be taken to such a method of combining two 
slivers from two finisher cards, because of the difficulty experienced 
in getting the two machines to work in unison with regard to the 
delivery of slivers. If any irregularity obtains, different weights 
would result, and this would be more or less disastrous. Satis- 
factory results may, however, be achieved with care. 
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somewhat, because every phase of the subject should uot l)e ov('r- 
shadowcd by the actual wcij^ht of sliver whicli is producid It 
might, for exam])le, be as profitable, and even ])erhaps mon^ profit- 
able, to produce from the same machiiu'iy 20 (wt. of good yam 
with a minimum amount of waste, as to j)i()duce 25 (Wt. of in- 
different yarn with a maximum of waste It must Ix' liorne in 
mind that waste started on its journey tlirough tlu‘ machines 
usually causes more waste, and heiux* it is (juito jxissibh* tt) have a 
large amount of this material in continual ( irculation thioughout 
^hc various departments of tlu‘ industry. 

The fibrous material should b<‘ well opened out and pi ( pared 
for the second stage of carding, and we might suggi'st that, for the 
second and thud cards, snialh'r rollers th.in usual should be adopti'd. 
If the material is well opened at the first machiiK', tlu'K* would 
not be much trouble; at the second machiiK', where the covering 
and gauging of the rollers could be airang('d to jiiodiue a well- 
carded and uniform sliver. By the use* of the* m.ichines spcM ilu'd 
above, the carding or ( uftiiig of tlu' fibre would bc‘ distiibuted over 
a senc'S of rollers, which would be able to produce a mor(‘ satis- 
factory sliver than is possible with the ordinary methods of carding 
for such yarns. 

For many years the advocates of icdorm in regard to the methods 
of carding have’considcaed the; subjc'ct carcdully, and the few expcM'i- 
mcMits which followc'd, and which wctc ('cinducti'd as a result of this 
consideration, have been <ittend(‘d with varying d(‘gr('(“s of success. 
The difficulties to be encountered in any scIutik* of expcTimental 
work by individual firms or persons arc' w'ell imckTstocxl, and the 
best results are calculated to obtain whc'u ‘concerted action takes 
place. 

In addition to the suggested base with regard to pinning, there 
is also the subject of the length and thickness of the pins, and the 
distance which the pins should project abcjve the periphc'ry of the 
various rollers. This phase of the subject came under discussion 
when the photograjdis weVe being jm'pared for the illustration of 
the appearance of the fibres on the varmus rollers— we refer, of 
course, to Figs. 81, 82 and 83, pp. 152 to 159. As a result 
of this discussion an ex|K‘riment was conducted by the authors 
which may have some bearing on this subji^ct, althougl^ it is 
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not suggested that the results are in any way conclusive. The 
deductions from the experiment may vary, and more extended 
researches would have to be instituted before any definite conclusion 
could be safely made. 

A few heads or stricks of ordinary jute were dyed black, and a 
similar number of very light-coloured jute was selected to work 
along with the black jute. A breaker card was run until the de- 
livery of the material already in the card ceased absolutely, and, 



Fig. 145. 


indeed, for some little time after. The heads of black jute were 
then fed into the machine in the ordinary way, and a black sliver 
emerged in a few seconds. When the last lot of black fibre had 
been deposited on the feed sheet, it was immediately followed 
by the heads of light-coloured jute. After the latter had passed 
into the card the machine was stopped, and the delivered sliver 
examined. The remaining fibrous mass amongst the pins of 
the cylinder was also examined. In both cases the result was 
exceedingly interesting and suggestive. 

In* the first place, it was found that, although all the black jute 
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had been fed into the card before the liglit-coloured jute entered, 
and that the machine ran for some little time after the delivery of 
the light sliver had commenced, a considerable amount of fibre 
was embedded at the roots of the pins, and that no inconsiderable 
quantity of this was black fibre. Moreover, much of this black 
fibre was amongst and partly underneath the liglit-coloured fibre. 
The appearance of the fibre on and amongst the ])ins of tlu' ( ylinder 
i^ reproduced in Fig. 145, and even in this photograph s»)me lilack 
fibres arc apparent. In the second place, it was prov('d that, 
although the delivered shver was absolutely black at first, as was 
perhaps to be expected, since no fibre of any otluT colour was 
being fed into the machine, it was accomjianied hy a gradually 
decreasing quantity of black fibre even after the light-coloured 
fibre-emerged. 

Fig. 146 illustrates five lengths of sliver which were separated 
for reproduction purposes; their positions in the length of the 
experimental shver arc indicated as under : — 

A — all black. 

B - mixed shver between 4th and 5th sections. 

C -- ,, ,, 8th ,, 9th ,, 

D — ,, ,, 12th 13th ,, 

E - M i-^nd „ 33rd 

A gradual diminution of the black fibre is (piite marked in the 
complete length, while a rapid change is observed between some 
0/ the detached pieces in Fig. 146. 

Until further cxpeiiments are conducted and more reliable 
information is gleaned with regard to the benefits or otherwise of 
the cushion of fibres at the roots of the pins, the most suitable 
lengths for pins will remain a debatable subject. It might, for 
example, be argued that the presence of such a cushion of fibres 
would offer a degree of resiliency to those fibres which are being 
split and combed, and even if certain fibres arc pressed towards 
the wooden stave, they cannot very well leave this position without 
coming into contact with the pins of the various rollers, and receiving 
their share of treatment. 

On the other hand, it might with equal justification be argued 
that the above-mentioned thick cushion of fibres is not essential, 
and that a thin layer is all that is required, if, indeed, any layer 
other than that which is being split and comb#d is desired at any 
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time. The main point to secure appears to be that no part of the 
fibrous mass shall be able to leave the cylinder and the other rollers 
until it has been satisfactorily carded. 

Discussions bearing upon the length of the pins have taken 
place from time to time, and particularly with regard to the length 
of the pins in the cylinder. As a matter of fact, these discussions 
have been supplemented by the introduction of experimental 
coverings in which shorter pins than those in general use wer/3 



A B C D E 

TTg. 146. 

employed. In some of these trials the results have not come up 
to expectations, while in others it was acknowledged that a distinct 
improvement was apparent. It appears to us that the only way 
of deciding this important phase of the subject is to have two cards, 
clothed with experimental staves, working simultaneously on the 
same class,and grade of fibre, and with the same gauging aijd speeds. 
The gauging and speeds in both cards could be altered from time 
to time, and in each case the resulting slivers could be compared. 
Moreover, the product fr5m all these slivers could also be examined 
up to and in the yafn stage, and tests made with regard to strength 
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and other important requirements of the finished articles in yarn 
and cloth. Much information would result from such a series of 
experiments, and whether the information derived were positive 
or negative, the experiments would, we are sure, be well worth the 
trouble, time, and expense which would be involved. 

If one could visualise the difference in the load of fibre on a 
stripper and the load on the other rollers, it would tend to more 
concentration on this phase of the subject. It is (‘xtremely in- 
■tcrcsting to examine the loads on the various rolleis, and to con- 
sider the comparatively light loads which some of the rolkas have 
to carry. Such an examination might possibly hel]-) to solve some 
of the difficulties which ajipear to surround this important prejiar- 
ing process. Fully convinced of the help which tins information 
would give, we have calculated the average load on the pins of the' 
various rollers of breaker and finisher cards, taking for our base a 
production of 56 cwt. in 10 hours, and slivers weighing 15 lb. per 
100 yds. from the breaker card, and 10 lb. per 100 yds. from th(‘ 
finisher card. 

With slight modifications of the speeds and other jiarticulars 
supplied in the table on p. 140, and of such a nature that the calcu- 
lations do not differ sensibly from the slight changes, we adopt the 
following particulars for the estimation of the various loads : — 

I3REAKKR CARD. 


.JL 


No 

Na Tie of Kolior, 

Revolutions 
per Min 

Approximate 
Diameter m 
laches 

Working 

W 1(1 111 
in Inches 

Surface Area 
in Sq. Ft. 

I 

Feed 

4'5 

10 

66* 

14-40 

2 

Cylinder 

IT/)'0 

40 

66 

7'>'55 

3 

Workers 

15*0 

9 

66 

1 2 -96 

4 

Strippers 

1320 

12 

(>6 

17-28 

5 

Doffer . 

25*5 


66 

21-60 


* 5 It. 0 in. working width for a 6-ft. roller,- 


Since we have fixed upon a weight of 56 cwt. per 10 hours — 
and this is an excessive production for one day from a breaker 
card with a sliver weighing 15 lb. per 100 yds.— it follows that we 
have — 

56 cwt. X 1 12 lb. = 6272 lb. in Goo^mins. ; 
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or 

^ 10*453 lb. per min. passing through the card. 

And since there are 7000 grains in i lb. avoirdupois, it is evident 
that there is an average of — 

10*453 lb. X 7000 grains per pound = 73,171 grains of fibre 
passing over each roller per minute. 

The number of square feet on the periphery of each roller is, of 
course, obtained as under : — ■ 

Width of roller X diam eter x 3T416 ^ ^ „arc feet ; 

144 sq. in. per square foot 

and the corresponding value of each roller is shown in the last 
column of the above table. If, therefore, we multiply the numbei 
of square feet on the periphery of each roller by the number of 
revolutions per minute of the roller, wc shall obtain the number 
of square feet which pass a given point each minute; finally, if 
wc divide the amount of fibrous mass by the speed in square feet 
per minute, wc shall obtain the average weight of fibre on each 
square foot of the roller. Proceeding with this work for all the 
rollers, wc hnd the results which arc tabulated below : — 


BREAKER CARD. 


No. 

Name of Roller. 

Speed of 
Roller. 

Surfa( c 
Area iii 
Sq. Ft. 

Speed m’ 

Sq. Ft. 

Delivery of 
Fibre 
in Grams. 

Weight of 
Fibre per Stj. 
Ft. in Grains. 

X 

Feed . 

.•^’5 

14-40 

64-80 

73.171 

1129-00 

2 

Cylinder 

1900 

70*55 

13.404*50 

.. 

5*46 

1 3 

Workers 

15-0 

12-96 

194*40 


376-40 

1 4 

Strippers 

1420 

17-28 

2.453*76 

.. 

29-82 

5 

Doffer 

25*5 

21-60 

550-86 

" 

132-80 


With regard to the finished sliver from the finisher card, we 
propose to produce 28 cwt. per day of 10 hours, the sliver to weigh 
10 lb. per 100 yds. Consequently we have — 

28 cwt. X 112 lb. = 3136 lb. in 600 mins. ; 
or 

3136 Ib^ ^ passing through the card. 

bQO mills. o 
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And bringing this weight of pounds into grains we obtain — 

5‘227 lb. X 7000 grains per pound 
= 3^^589 grains of fibre passing over each rolh'r'per minute. 

As in the case of the breaker card, we supply the two tables, 
with particulars of the speeds, sizes, and areas of the various rollers 
in the first table, and the remaining particulars in the second 
liable. 


• No 

\aiuc .4 kollir 

K«-\ i)Iiiti(in 
l<tr Mm. 

\l>pr<>xiiii,Uo 

1 li.iiiK'ti r 

III llK lu 

\\ Dikiiij? 

W iillli 

111 IlU llO'.. 

Siiif.uo Vic.i 
mS.i I t. 

1 

E'ced 


} 

(M) 

5-24 

1 

C^lnidcr 

17V>‘> 

4 ') 


- fM'M 


Worker . 

1500 



1 1 1 3 

4 

Stripper 

. 1 p)'oo 

12 


1571 

5 

Dotter . 

20 1 7 














Sluf.KO 

SjX'od m 
.sm 1 t 

Dclivi IV of 

\\ ( IRht of 

No. 

N.une of KoIUt. 

pir Mm 

\n,» III 

Sm It 

1 line 

ill (ir.iui'?, 

1 Ihr«‘ per S'). 

1 t III Ciiains. 

I 

Feed . 

<)'5^ 


49‘d4 


7 32-66 

2 

Cylinder 

175-00 

64-1 j 

1 122.3-50 


3 - 2 O 


Woiker 

15-0 > 

ii-i ^ 



2 0/19 

4 

Stripper 

I 3() 00 

CV71 

2TV>’y> 


17-13 

5 

Doffer 

20-17 

Id 03 

.V).rd4 


92-41 


Working width taken at Oo in. 


It will thus be seen that tlu're is a very small weight even on 
what are considered loaded rollers such as the workers, while the 
weight per square foot on the cylinder is exceedingly light, and 
approximately equal to iJ ^th part of an ounce, and equal only to 
approximately worker. Again, the 

load on the worker is 14 times that of the load on the strij)per. 

Whatever interpretation is placed on the result of the foregoing 
calculations, it can safely be said that the pins arc either too long 
for some of the rollers or too short for others, or else there is some 
purpose served relatively by the rollers the function of wliich is 
imperfectly known. 

It has already been shown that the strippers arc used for re- 
moving the carded fibres from the workers, and for returning them 
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to the pins of the cylinder. During this operation a very large 
amount of the impurities which are liberated in the process of 
carding drops out below the stripper ; hence one would assume 
that these impurities would be ejected more easily when the stripper 
is clothed with short pins than when it is clothed with long pins. 
Again, the work of removing the fibres from the pins of the stripper 
will involve more difficulty as the length of the pins increases. It 
is well known that there is great difficulty in keeping the stripptr 
roller clean when the machine is in work ; consequently^ if it were 
found that no loss of carded fibre resulted from shortening the 
pins, such a .shortening would facilitate the operation of cleaning 
the stripper in the course of the ordinary operation of carding. 
1 his advantage is actually claimed by a firm of hacklemakers, and 
special coverings have been offered for hnisher cards where this 
difficulty of cleaning the strippers exists ; satisfactory results have 
attended those cards which have been clothed in this way. 

The shortening of the jiins should be accompanied by a change 
in the angle of the centre of the pin — that is, in the drilling of the 
stave ; the angle of the face of the shorter pin should be at least 
as acute as that of the face of the longer pin, provided that the 
angle of the latter had been found to be the most efficient angle 
of the pins for the work. Up to the present, however, no definite 
angle has been fixed, although all the pins for similar rollers in 
various cards arc inclined to the roller at angles which differ little 
from each other. Thus the angle which the centre of the pins in 
the stripper makes with the tangent to the roller is approximately 
40°, as shown in Fig. 84, and we might take this as a normal 
inclination. 

In Fig. 147 the periphery of the wooden staves of a stripper is 
represented by the circle A ; B C is a vertical line through the 
centre O, and D E is the tangent to the circle at point F. A line 
G H passing through the point F and inclined at 40*^ to the tangent 
D E will represent the direction of the centre of the pin P, greatly 
exaggerated in this figure ; the line G H hence decides the radius 
of the tangent circle J. 

A much enlarged view of the pin P is reproduced in Fig. 148, 
the centre line F H being again inclined to the horizontal F E at 
40°. Now it is quite evident that the line K L in Fig. 148, which 
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represents the line of the face of the pin P, forms an angle L K M 
which is greater than the angle H F E formed by the centre line 
of the pin with the horizontal. And while the latter angle would 
remain constant for all diameter^ of pins, the former would change 
with every alteration in diameter, provided that the length of the 
pm remained constant. If, however, the length of the pin be 
shortened, and its diameter correspondingly decreased, as exem])li- 
fieil by the smaller dotted pm in Fig. 148, the angle of the face of 
the pin would remain constant for all changes. A decrease in the 
length of tlic pin* means a decrease in its resiliency, whether the 



latter property is desired or not, and therefore an increase in its 
power or in its resistance to bending qr breaking. Hence a similar 
strength of pin may obtain with a decreased length, but it does 
not follow that this proportionate decrease would cither meet 
with the approval of those engaged in the trade, or fulfil satisfactorily 
the functions which the pins have to perform. 

We shall assume, therefore, that for some reason it is desired 
to decrease the length of the projecting part of the pin by one-half, 
from yg- in. to in., but that the same diameter of pin shall remain. 
The problem is practically equivalent to rotating the half-length 
pin, shown in dotted lines in Fig. 149, to the position shown in heavy 
lines, in which position the face of the short pin is parallel to the 
face of the long pin, and both pins are the same in diameter. 
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The pins for the stripper are made from steel of No. 15 W.G., 
the diameter of which is 0*072 in. A further enlarged view of the 
tapered part of the longer pm appears in Fig. 150, in which F L 
represents in., or 0*3125 in. 

(151) ' FK= ^^ = 0-036 in. 

and 

/ V 0*3125 o /ro /- 

{152) or * - ~ 8*6806. • 

^ ' hK 0*036 

{153) .*. tan FKL --- 8*6806 ; 

whence angle F K L = 83° 27' approx., and therefore angle F L K = 
6'" 33'. The dotted line K N is parallel to the line F L, and therc- 



Fig. 1^9- 


fore the angle L K N is equal to the angle F L K = 6^ 33' ; and 
since both lines F L and K N are inclined at 40"" to the horizontal, 
it follows that the angle L K M formed by the face of the pin with 
the horizontal is — 

(154) 40" + 6" 33' = 46" 33' 

— that is, the angle between the face of the pin P, Fig. 147, and the 
tangent D E is 46° 33'. 

Now, the length of the shorter pin is to be in., or 0*15625 in., 
and the radius of the pin is still 0*036 in. Hence, in Fig. 15 1, the 

tangent of the angle f k I ^0^036^ 4*3403, whence the angle 

f k I — approx.; and therefore angle flk — i3°. Conse- 
quently, the centre line of the shorter pin should be inclined to 
the horizontal k m at — 

46" 33' - 13'^ - 33° 33'. 


(155) 
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and of course inclined at the same angle 33"^ 33' to the tangent 
D E in Fig. 147. 

In the smaller diagram in Fig. 15 1 the face / k of the pin is at 
the same angle as the face L K of the larger pin in Fig. 150, but 
the centre line //in Fig. 151 is drawn, not at 40", but at 33° 33'. 

The centre lines of the two pins are shown in Fig. 152 touching 
the respective tangent circles; thus J represents the tangent circle 
fo^ the long pin, while ; represents the tangent circle for the short 
•pin. The principle can, of course, be applied to any length of pin 
c^nd any dicimeter*, and for any roller, piovided that the angle which 



the face of the pin makes with the tangent D E is fully decided 
upon. 

It might be stated that the above-mentioned firm of hackle- 
makers have urged the use of shorter pins as constituting an 
advantage, and such pins have been adopted with good results by 
most spinners engaged with flax tow. It might, be argued that 
there are great differences between the fibres of flax and jute; 
but whilst admitting this in the main, it can be said with truth that 
the actions involved in the carding of the two kinds of fibres arc 
very similar. 

These simple experiments and calculations may suggest that 
the whole system of carding might be investigated with the pbject 
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of confirming or disproving the claims, and also o£ placing the 
operations of carding on a more secure basis than that which exists 
at present;,. 

The removal of impurities in the form of dust and the like 
from the air in the various departments of a jute mill is not only 
desirable from a hygienic point of view, but is now imperative, 
and the selection of a suitable plant for this purpose is at present 
possible owing to the varied experience and knowledge of many^of 
those engaged in the manufacture of such equipment. In some of 
the well-designed buildings it has been found possible tb collect ajl 
the dust (which would otherwise give trouble in subsequent opera- 



tions) from the jute in the batching department, provided that the 
installation is fitted up for fulfilling satisfactorily the functions 
mentioned below. 

A dust-extracting plant which has been erected in some of the 
mills, and which has given excellent results, is that made by Messrs. 
J. M. Adam & .Co., Glasgow. The apparatus is designed on scientific 
principles with a view to a minimum consumption of power and a 
maximum efficiency, and the structure forms a very complete and 
high-class equipment for the purpose. The objects aimed at, and 
apparently achieved, are : — 

I. To collect the dust at the point of generation — i. e., where 
the dust is most likely to leave the fibre. 

To continue and augment the natural direction of motion 
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of the dust-laden air so as to prevent the deposition of the 
dust in the room. 

3. To construct the air-ducts so that an accelerated movement 
is imparted to the air as the latter is drawn through them, 



and with no possibility of the air currents allowing the dust 
to drop on its journey towards the fan. 

4. To provide an efficient separating plant whereby the dust 
may be collected in a chamber and the pure air set free. 

Figs. 153 and 154 show, in elevation and in plan, part of an 
apparatus which has been installed for use in connection with a 
bale-opener and two softening machines. and B represent 
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diagrammatically two softening machines, while the bale opener, 
shown only in Fig. 154, is indicated by the letter C. The jute 



passes through the bale opener C in the direction of the arrow, 
and near the point of its delivery is a grate D. Three other grates, 
E, Fy and G, are 'situated between the breaking-up or striking -up 
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bench H and the feed sheets and of the two softening niacliines 
through which the fibre passes as indicated by the arrows. The 
stillage or stalls where the stricks are built are not illustrated in 
these figures. The above grates fit over the openings of pits 
pi, and Fig. 153, Each complete pit, constructed as illustrated 
in plan and sectional elevation in Fig, 155, forms a “ patent fibre 
retarding pit," 

^ The method of manipulating the heads of jute tends to cause 
,thc dust to move downwards, but in the absence of an effective dust- 
withdrawing ai)paratus the swish of the stricks spreads the dust in 



E 



all directions. The above apparatus* is designed to create con- 
ditions which will continue the downward movement of the dust, 
and suck in the dust-laden air through the grates which are placed 
on the floor level and in suitable positions with regard to the opera- 
tives. A steady and continuous fall of the vitiated atmosphere, 
which usually reaches a height of about five feet from the floor, 
obtains, and fresh air is thus drawn from above to replace the 
volume absorbed by the apparatus. 

The upper opening J of the pipe K, Fig. 155, is constructed as 
illustrated, and, while most of the dust passes through the pipe K, 
the fibres are retained by the pipe and the patent tentacle form of 
PART I. 
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grating, and may be disentangled without cutting. The grates may 
easily be lifted to clean out the pits. 

Adam’s patent fan is located at the place marked L, Tigs. 153 
and 154. It is driven by a belt M to induce air currents, so that 
the dust from the jiits may pass along the pipes K, Fig. 153, and 
up the pipe N. Similar pipes, O, serve to conduct the dust — 
which is drawn from under the machines — to the larger pipe P. 
Dust from other machines on the left also passes through the pipe 
P, while a further pipe Q, Fig. 154, from a further set of machines, 
joins pipe P at R. All th(‘ dust-laden air is then forced through 
the pressure pipe S, Figs. 153 and 154, and delivered into a separator 
T, which is housed in a framed steel gantry near the roof of the 
building. A bag is placed at the mouth of the dust pipe U to collect 
the dust, while the air is caused to escape at the upper end part V, 
Fig. 154, of the separator. • 

Such an apparatus not only creates a comparatively clear atmo- 
sphere for the operatives, but prevents the dust from being scattered 
all over the batching department ; moreover, a considerable 
quantity would, if not withdrawn, settle on the treated jute, and 
would pass with it to the breaker cards, only to be re-scattered in 
the card-room. 

In some cases a plant for dust extraction is installed in the 
card room, or even at individual machines, and occasionally in 
rooms where subsequent operations are conducted. It is unneces- 
sary, however, to duplicate the description and illustrations, 
although the apparatus may be referred to again m Part II of this 
work, which will deal wdth the operations of drawing, roving, 
spinning, twisting, reeling, winding, and chain warping. 


END OF PART I 
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grating, and may be disentangled without cutting. The grates may 
easily be lifted to clean out the pits. 

Adam’s patent fan is located at the place marked L, Tigs. 153 
and 154. It is driven by a belt M to induce air currents, so that 
the dust from the jiits may pass along the pipes K, Fig. 153, and 
up the pipe N. Similar pipes, O, serve to conduct the dust — 
which is drawn from under the machines — to the larger pipe P. 
Dust from other machines on the left also passes through the pipe 
P, while a further pipe Q, Fig. 154, from a further set of machines, 
joins pipe P at R. All th(‘ dust-laden air is then forced through 
the pressure pipe S, Figs. 153 and 154, and delivered into a separator 
T, which is housed in a framed steel gantry near the roof of the 
building. A bag is placed at the mouth of the dust pipe U to collect 
the dust, while the air is caused to escape at the upper end part V, 
Fig. 154, of the separator. • 

Such an apparatus not only creates a comparatively clear atmo- 
sphere for the operatives, but prevents the dust from being scattered 
all over the batching department ; moreover, a considerable 
quantity would, if not withdrawn, settle on the treated jute, and 
would pass with it to the breaker cards, only to be re-scattered in 
the card-room. 

In some cases a plant for dust extraction is installed in the 
card room, or even at individual machines, and occasionally in 
rooms where subsequent operations are conducted. It is unneces- 
sary, however, to duplicate the description and illustrations, 
although the apparatus may be referred to again m Part II of this 
work, which will deal wdth the operations of drawing, roving, 
spinning, twisting, reeling, winding, and chain warping. 
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GREENFIELD IRON WORKS, DALMARNOCK, 

GLASGOW. 

Adam's Patent 
Sheet-Iron Air Pipes, Bends, 
and Junctions. 


improved All Steel 
Dust Collecters. 
Adam's Patent Dust Baffle. 


Adam's Patent 
Conic Propeller and 
Direct Driven Electric Motor 
Conic Base Suction Fans. 


CONTRACTORS 
and 

MANUFACTURERS 
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Air Current Conveyers 
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Linoleum Works, 

Chemical Works, etc. 

INDUSTRIAL DUST CONTROL 

ECONOMY IN B.H.P. OF FANS 
EFFICIENCY OF COLLECTION AND AIR PURIFICATION 



Deslg*iis made to suit any special machine or operation, 
with particular regard to non-obstruction of normal working 
conditions. 
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Jonathan Hattersley & Son 

LIllIITED 


LEEDS 

ESTABLISHED 1789 


MANUFACTURERS OF 

SPINDLES AND FLYERS 

For Flax, Tow, Jute, Hemp, and Silk Machinery. 

SPECIALITY 

Spinning Spindles with “ HATTERSLEY’S PATENT QUICK 
THREAD.” The chief advantages of this patent are — 
enormous saving of time in doffing, the perfect thread 
giving considerably longer wear, and always securing a 
permanent and perfect seating of the flyers. 

ROVING FLYERS 

For Jute Spinning and Twisting. 

We specially recommend ” HATTERSLEY’S PATENT 
REMOVABLE SOCKETS,” now largely adopted by Jute 
Spinners. 

COP SPINDLES 

Highly Finished, also a Speciality. 


• ENQUIRIES MAY BE SENT 'TO OUR AGENTS 


MESSRS. ROBERT STIVEN & CO. 

TAY STREET, DUNDEE 


OR DIRECT, AND WILL BE PROMPTLY ATTENDED TO. 
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E.SIMPSON & C^im 

RUTHERGLEN 

‘ (Nr. GLASGOW) 

• • 

Established - 1870 


Manufacturers 

of 

SPINDLES 

and 
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for 

JUTE, FLAX, 
& TOW 



Also 

COP MACHINE 
SPINDLES. 
REPAIRS 
to 

DRY SPINNING 
SPINDLES 
& FLYERS 


ALL OF BEST MATERIAL & WORKMANSHIP 


D. J. MACDONALD 

C.E., M.I.Mech.E. 

Engineer and Machine Maker 

South St. Roque’s Works, DUNDEE 

Telephone: No. 239. Telegrams: Medalist, Dundee'* 


MAKER OF 
SACK CUTTING MACHINES 
SACK HEMMING MACHINES (Straight Stitch) 

SACK HEMMING MACHINES (Union Special System) 

Overhead Hand-Stitch SACK SEWING MACHINES 

Single and Multi-Colour SACK PRINTING MACHINES 

TWINE TARRING MACHINES 

DYEING MACHINERY 

BLEACHING MACHINERY 

PITCHING AND PROOFING MACHINERY 

RUBBER Grinding Mills 
Washing Mills 
Refining Mills 
Vulcanising Presses 
Spreading Machines 
Calenders 

SOLE MAKER OF 
Kinmond & Kidd Patent Multi-Colour Printing Machines 
M. & M. Patent Model Z Overhead Sewing Machine 
Hill’s Patent Yarn Tester 

MacDonald Patent Consecutive Bag Numbering Machine 
ChRton & MacDonald Patent High-Speed Engine 


VI. 


D. J. MACDONALD 

C.E.. M.l.Moch.E. 

Mill, Factory €t Engineers’ 

. F,urnisher and Exporter 

15 CONSTABLE STREET, DUNDEE 

Telephone: No. 239 Telegrams: ^‘Medalist, Dundee'' 


Supplier j bobbins, Shuttles, Planetree Rollers, 

of all Pickers, Bale Hoops, Buckles & Rods, 
cIbssbs . 

of Grind Stones, Picking Arms, 

Siores Scythe Stones, Jute Cutting Knives, 

Spinners', Reelers , & Weavers’ Knives, 

Hook Knives, Leather Belting & Laces, 

Springs, Cylinder & Lubricating Oils, 

&c., &c. 


Sole Agent for Scotland and British India for 

Walrus Fibre Sliv.er Caps 



VII. 


Telegraphic Address ; ** FOUNDERS,** DUNDEE “ A B C.” Bentley, and Marconi Codei^ 

ROBERTSON & ORCHAR, Ltd. 

Wallace Foundry, DUNDEE 


Engineers, Millwrights, 
Machine Makers, and Founders 


Makers of 

Preparing, Weaving, and Finishing Machinery, for all 
Classes of Linen, Hemp, Tow, and Jute Fabrics 

Patentees and makers of the tollowinfl machines— 


Yarn Squeezers 

Yarn Softeners 

Warp, Weft, and Roll Winders 

Yarn Dressing Machines, with 
two to eight Cylinders 

Power Looms of all kinds 

Double and Single Cloth 
Damping Machines - 


Patent Hydraulic and Lever 
Pressure Roller Mangles of 
all widths 

Improved Calenders of three, 
four, and five Rollers, with 
Special Lever Pressure 

Cloth Measuring Machines 
Cloth Starching Machines 
Cloth Crisping Machines 
Calenderoy 


Hydraulic Packing Presses and Pumps 


EVERY DESCRIPTION OF MILLWRIGHT AND GENERAL 
ENGINEERING WORK CAREFULLY EXECUTED 


Speciality : 

Patent OVERHEAD HAND-STITCH 
SACK. SEWING MACHINE 
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LONDON 


LIVERPOOL 


JUTE COTTON 


LINEN GOODS 


FOR ALL PURPOSES 


SACKS & BAGS 


YARN 


ROPES 


TWINES 


ADDRESSES 

Victoria Road Works - - - DUNDEE 

Tki KOKAMS Hcnr>s, ' Dundee. Tfi ki iionic Nos 1132-1123-1134. 

Thl’nk Calls; No. 1214. 

Old Leeds Street - - - - LIVERPOOL 

Telrorams : “ Cotlhag,” Liverpool. Telhphosk. No. 5196 CentraJ. 

59/60 Gracechuroh Street • - LONDON, E.C. 
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“ Hcngrace," Grace, London. No. 2368 Avenue. 



IX. 


George Hattersley & Sons, Ltd. 
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KEIGHLEY 

MAKERS OF THE FIRST POWER. LOQMS 
FOR WORSTED INDUSTRY 1834 

Makers of every Description of 

WINDING 

WARPING 

BEAMING 

AND 

WEAVING 

MACHINERY 

Original Inventors and Makers of the 

bOBBY OR HEALD MACHINE 

SPECIALITIES 

Automatic Re-Shuttling Looms 
Weft Winding Machinery 

Telegrams— Codes— 

“Hattersley, Keighley’ 5th Edition, ABC 

Liebers, Marconi, 
and Private, 

Telephone — Keighley 175 and 176 (Private Exchange). 




NORTHERN MACHINE WORKS, DUNDEE 

A B I ( rtjV, „ , _ „ ' 




XI. 



THE BEST 

SLIVER CAN 

FOR THE JUTE TRADE 



C. Made from Flax Fibre 

C Metal Top 

C. Metal Kicking Band 

C Wood Bottom 

C. Any Shape or Size 

C.Made by the Largest 
Makers of Sliver Cans 
in Europe 




xii. 

HUMIDIFIERS 

SMETHURST “AIR FOUNTAIN” SYSTEM 

Greatest Success of Modern Times 

LANCASHIRE, YORKSHIRE and BELl AST 

Textile Atmospheric Conditions reproduced In any part of the World 


s. 


o 


COTTON 

WORSTED 

FLAX 

SILK 


COTTON 

WORSTED 

FLAX 

SILK 


0 0 


H. SMETHURST & SONS, Ltd. 

ENGINEERS, HOLLINWOOD, LANCASHIRE, ENG. 

FOREION REPRESENTATIVES 

India - - W. H. Brady Sc Co., Manchester (Eng.), Bombay, Calcutta 

and Madras. 

Japan • • Hodgkinson Sc Co., Manchester (Eng.) and Osaka. 

Australia - Aron Sc Aron, Universal Chambers, Collins St., Melbourne. 
France and ) Benson Sc Vlies, Manchester (Eng ), Paris, Rouen, .Lille, 
Belgium j Mulhouse, Lyons. 

Italy - - White, Child Sc Beney, Ltd., Westminster, London, S.W. 1. 

Holland - . ,, ,, ,, ,, ,, ,» 

Scandinavia ,, ,, ,, ., ,, » .. 




Xlll. 


Chas. Parker, Sons & Co.. 

VICTORIA FOUNDRY 
DUNDEE 

ENGINEERS. MACHINE MAKERS. AND 
IRONFOUNDERS 

« • 

Gold Medal of Honour, Paris, 1855. Council Medal, London, 1851. '• 

Bronze Medal, London, 1862. Silver Medal, Paris, 1865. 


MAKERS OF ALL KINDS OF 

Preparing, Weaving and Finishing Machinery 

(From Latest and JMost Improved Models) 

For JUTE, FLAX, and HEMP TEXTILES 


Jute Openers and Jute Softeners. 

Warp, Roll, and Weft (Cop) Winding Machines, with 
all Latest Improvements. 

Improved Beaming and Dressing Machines. 

Special Power Looms for Hessians, Sackings, Tar- 
paulins,^ etc. 

Special Power Looms for Jute Carpetings, Mattings, 
etc. 

Special Power Looms with 2, 3, and 4 Shuttles. 

Special Pow^r Looms for all kinds of Sailcloth, to the 
Heaviest Nos. 

Improved Damping and Cropping Machines, Calenders, 
Sackcutters, Hydraulic Pumps and Presses, etc. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED 





ROBERT HALL & SONS bury l™ 

BURY, ENGLAND, 


MAKERS OF ALL CLASSES OF 

LOOMS, PREPARING & FINISHING MACHINERY 

• • 


SPECIALTY IN LABOUR-SAVING WEAVING MACHINERY 


COMPLETE PLANTS FOR WOVEN DRIVING 
BELTS, HOSEPIPES, MOTOR TYRE CLOTH, 
SAILCLOTH, CANVAS, DUCK, SPONGE CLOTHS, 
CARPETS OF ALL SORTS, Etc. 


JUTE, HESSIAN AND LINEN LOOMS 
OF VARIOUS SYSTEMS. 


SOLID COP WEFT WINDING MACHINES 

(A STEP FORWARD TOWARDS AN AUTOMATIC LOOM.) 


NARROW FABRIC AND SMALLWARE 
LOOMS AND MACHINERY 


ASBESTOS LOOMS AND MACHINERY 


AUTOMATIC HANK SIZING MACHINES, BRUSH- 
ING AND MOTING MACHINES, SHEARING 
MACHINES, PLAITING MACHINES, DRYING AND 
SIZING MACHINES 





XV. 


Falrbairn Lawson Combe Barbour, Ltd. 

Fairbairn Branch : Lawson Branch : 

Wellington Foundry, Leeds. Hope Foundry, Leeds. 

Combe Barbour Branch : 

Falls Foundry, Belfast. 

AND AT LILLE. FRANCE. 


MAKERS OF MACHINERY FOR 

PREPARING AND SPINNING FLAX, 
HEMP, TOW AND JUTE 

ALSO 

MACHINERY FOR THE MANUFACTURE 
OF TWINES AND ROPE YARNS 

AND FOR 

STRANDING AND LAYING HEMP OR 
MANILLA ROPES 

ALSO MAKERS OF 

ENGINEERS' GENERAL TOOLS 

FOR 

RAILWAY AND ORDNANCE PURPOSES, 

ETC. 


Complete Plans and Estimates for Spinning and 
Weaving Mills supplied. 




XVI 


ROBERT STIVEN & CO. 

(D. F. CHALMERS) 

TEMPLE MILLS, TAY STREET, 

DUNDEE 

Tel^hone . 8*83, TelegrAms : “ Piillryt," Ditiidce. 


MILL, FACTORY & ENGINEERS’ 
FURNISHERS 

OIL & LEATHER MERCHANTS 
EXPORT MERCHANTS 


LARGE AND WELL SELECTED STOCKS 

OF 

SEASONED PLANETREE PRESSING ROLLERS 


ACENTS FOR SCOTLAND FOR 

JONATHAN HATTERSLEY & SON, LTD. 

SPINDLE WORKS, LEEDS 

MAKERS OF ALL KINDS OF SPINDLES AND FLTE8S FOR 
FLAX. JUTE, HEMP AND SILK MACHINERY 





WM. KENYON & SONS, Ltd. 

DUKINFIELD 

CHESHIRE 

Telegrams and Cables— Telephones— 

“Kenyon, ' Dukinfield. 494 {2 lines), Ashton-u.-Lyne. 

ROPE & TWINE MAKERS 

SPECIALITIES 

PATENT INTERSTRANDED 

COTTON DRIVING ROPE 

MILL BANDINGS 

LOOM AND JACQUARD CORDS 

SINGLE AND DOUBLE 

LOOP BANDS 

TWISTED AND TUBULAR 

SPINDLE BANDS 

COTTON TWINES 





MILL, FACTORY AND 
ENGINEERING SUPPLIES 


Enquiries and Orders invited for 

SPINNING FRAME REQUIREMENTS 
LOOM FITTINGS 
STEAM VALVES AND PIPES 
ALL CLASSES OF TOOLS, Etc., Etc. 


LARGE STOCKS KEPT 


WHITE, MILNE & CO. 



No. 1, BELL STREET, DUNDEE 

Telegrams: “Tools, Dundee." Telephone: 2059, 

A. B. C. Code, 5lh Edition. • * 


OUR MOTTO) SERVICE 



XIX. 


Telegraphic Address : “ ENGINEERS, DUNDEE.” ” A D C,” Bentley, and Marconi Codes.. 

Urquhart, Lindsay & Co., Ltd. 

BLACKNESS FOUNDRY 

DUNDEE 


Engineers, Millwrights and Ironfounders 


MACHINE-MOULDED AND MACHINE-CUT WHEELS 
OF ALL DESCRIPTIONS 


JUTE OPENERS AND SOFTENERS 


WARP WINDING, COP WINDING, DRESSING AND 
BEAMING MACHINES 


POWER LOOMS 

AND ALL WEAVING MACHINERY 


PATENT CROPPING MACHINES 


CLOTH FINISHING MACHINERY, & all 
Descriptions of General Engineering. WorK 




XX. 


JAMES F. LOW & CO. 

LIMITED 

Monifieth Foundry 
Monifieth, Scotland 


Specialists in the Manufacture c^f 
Machinery for Preparing and Spinning 
Jute, Flax, Hemp and Tow 

Wheel Gearing of all kinds, also Brass 
Necks and Steps for Spinning and 
Roving Frames 

So/e Makers of 

Orr’s Patent Jute Root Opener, Spence’s 
Patent Jute Root Gpmber, and the Prause 
Mechanical Doffing Spinning Frames 

Complete Plans and Estimates 
supplied for mills 


Telephone: 1 Monifieth. Telegrams: “ Low,. Monifieth.*’ 

Codes : A B C (5th) and Marconi. 




XXI. 


DAVID KEAY & LESLIE 

HILLBANK IRONWORKS, DUNDEE 
ENGINEERS AND MILLWRIGHTS 

SOLB MAKERS OF THE 

LESLIE SPINNING SPINDLE 


DUNDEE PATENT WATER COOLER 

• FOR CONDENSING ENGINES 

Gearing and Shafting with Ball Bearings, if required. 
Textile Machinery, Cloth Measuring Machines, etc. 
Loom Forgings, Crank Shafts, forged and finished. 


Telegrams: “Power, Dundee.” 


Telephone: *934. 


HENRY TAYLOR & SONS, 

Brown’s Square Works, 

BELFAST, IRELAND. 

Established 1877. 

Manufacturers of Hand and Machine 
Hackles, Gills, and Wood Card Cover- 
ing for Flax, Hemp, Jute and other 
Fibrous Substances. 

Steel Faced Card Covering. 


Telephone : 
Belfast 247. 


Telegraphic Address ; 
“ Hackles, Belfast” 


,ENQUiJilES SOLICITED. 






XXll. 


EDWARD LUCAS & SON 


dronfield foundry, 

Telephone : 7. Near SHEFFIELD. 


ESTABLISHED 

1700. 








xxiii. 

ESTABLISHED 1874. 

WM. R. STEWART & SONS, 

MANUFACTURERS OF ALL KINDS OF 

WOOD CARD COVERING, HACKLES AND GILLS 

FOR PREPARING FLAX, HEMP AND JUTE. 

STEEL-FACED CARD COVERING A SPECIALITY 

HACKLE, GILL, AND CARD PINS, GILL RIVETS, etc. 

HILLBANK HACKLE WORKS, 

DENS ROAD, DUNDEE 

Telephone: No. 1024, Telegraphic Address: “Carding, Dundee.” 


*^The Textile Manufacturer^^ 

The most informative and influential journal 
of the Textile Industries, its contributors 
bein^ recognised as the highest authorities 
in their respective branches of the trade. 

It has a world-v/ide circulation, and many well- 
known works on textile subjects first made their 
appearance as serial articles in The Textile 
Manufacturer 

Monthly 2s. Annual Subscription 30s., post free 

Specimen copy on application to the Publishers 

EMMOTT & CO., LIMITED 

65 King Strbet 20 Beiiford Street 

MANCHESTER LONDON, W.C. 2 





XXIV. 


TEXT BOOKS 

By WOODHOUSE, MILNE AND KILGOUR 

JUTE AND LINEN WEAVING : Mechanism 

. i5.<. net 

JUTE AND LINEN WEAVING : Calculations 

* 5 .V. net 

TEXTILE DESIGN : Pure and Applied 

I 2 i. 6 (/. net 

THE FINISHING OF JUTE AND LINEN 
FABRICS 

8,f. 6{l net 

HEALDS AND REEDS FOR WEAVING 

^s. 6(f, net 

CORDAGE AND CORDAGE HEMP AND 
FIBRES . 

2s. (yd. net 

' OBTAINAHI.r: FROM 

T. WOODHOUSE, Tavcliffi:, Wormit, Fife 

OR FROM 

EMMOTT & CO., 65, King Street, Mancu'E.ster 

* AND 20, HkDFOKI) STREET, LONDOX, W.C. 2 









